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CASTING A STATUE OF HEROIC SIZE. 

It would be a most difficult task to mention 

und separately deseribe each and every step 
wi h must be carefully noted by the operator 
in easting bronze in order that the resulting 

be a facsimile of the original. Ex 
tended prac tice enables the founder to note all 
these features without necessarily appearing to 
devote more attention to one than to another: 
in a certain sense the work, from the melting of 
the metal to the final flowing, pursues a beaten 
path, along which are distributed certain guide 
arks, the absence or even the unusual ap 
pearance of any one of which quickly gives 
notice that allis not asit should be. It is here 
that we find a most apt illustration of the value 
of little things, since the most trivial neglect of 
a seemingly insignificant portion of the work 
may not only injure but destroy the casting. 

Casting in bronze does not consist solely in 
simply taking a pattern, making a mould, and 
running in the metal; it is an art only to be ac- 
quired by long and patient toil, close study, 
and that most essential and spurring incentive, 
a fascination for the work. That success can 
only be achieved by this means will be under 
stood by any one who will spend an hour in a 
bronze foundry, and note the time and care 
spent in making sure that one step is perfected 
before the next is even approached. There is 
no sign of the presence of that most pernicious 
habit, too frequently permitted in other callings, 
in which a distasteful part may be slurred or 
left half finished, and a rush made for some 
thing more agreeable. The bitter and sweet 
must receive the same attention, as both are 
equally dangerous when slighted. 

One requisite qualification in the make-up 
of the bronze founder is an ability to obey 
orders. He receives from the sculptor a model 
in plaster which he is expected to reproduce in 
bronze; if he produces an exact counterpart, 
he has perfotmed his whole duty, and has 
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strictly abided by his orders, which may be con- 
cisely expressed as “ follow copy.” It does not 
come within his province to attempt to im- 
prove upon the pattern set before him, but to 
reproduce it, whether full of blemishes or per 
fect. The artist does not expect him to im- 
prove his work. 

Bronze statues were made two and perhaps 
three thousand years ago, the earliest consist 
ing of small plates hammered into the desired 
shape and fastened together by nails or rivets 
After this they were cast solid and also with 
acore. At the present time it is the general 
custom to divide the statue, when of heroic 
size, into several sections, make a separate cast 
ing of each section, and then unite the parts 
by riveting: the joint so formed, owing to the 
increased thickness of the metal, being of greater 
strength than the adjoining parts. But a 
great step in advance was recently made by 
The Henry-Bonnard Bronze Company, of this 
city, when they succeeded in casting, practi- 
cally in one piece, Mr. J. Q. A. Ward’s statue 
of the New England Pilgrim. The accompa- 
nying engravings (we wish here to acknow- 
ledge the kind. courtesy of the general super 
intendent of the works, Mr. E. F. Aueaigne, for 
facilities extended to us) represent the * Pil- 
grim” as completed, the mould made ready for 
the metal, and a view of the foundry showing 
the position of the flask at the casting of the 
statue of the late Col. Wadley, of Georgia. 
This work is of interest because of the great 
difficulty attending each step, because it is the 
first time so large a single piece was ever cast, 
and because of the complete success reached 
The Pilgrim was cast entire, with the exception 
of the head and right arm. . 

It isapparent that a statue used as a pattern 
will not draw; and in order to form a mould 
from it, it must be treated in a way very differ- 
ent from that in vogue in iron and brass 

(Continued on page 260.) 
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CHANGES IN THE PATENT OFFICE. 

Mr. R. G. Dyrenforth, of New York, Assistant Com- 
missioner of Patents, has resigned the office, and Mr. 
R. B. Vance, of North Carolina, has been appointed to 
the same position. 

During the recent brief interval between the resigna- 
tion of Mr. Commissioner Butterworth and the ap- 
pointment of Mr. Montgomery, the present Commis- 
sioner of Patents, the duties of that office devolved 
upon Mr. Dyrenforth and he at once set to work to 
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Herat is well watered by canals from the Heri River, 
263 | and is said to contain fully 400 square miles of arable 


towers. 


79 | Henry Rawlinson to infer that the city, as a strong- 


try to bring abowt a reformin the bureau, with a view 
to putting an end to the long delays in the transaction 
of business—abuses which Mr. Butterworth was unable 
to cope with. Under Mr. Dyrenforth’s rule, brief as it 
was, there was a notable increase in the activity of the 
office. 

Mr. Vance, the new Assistant Commissioner, was 
lately a member of Congress and chairman of the Com- 
mittee on Patents. During his Congressional service 
he made himself very familiar with the affairs of the 
Patent Office, and took an active part in the House of 
Representatives in upholding the interests of inventors, 
at a time when hostile legislation was advocated by 
others. Mr. Vance is a man of much ability, and his 
acceptance of the office of Assistant Commissioner will, 
we think, be highly advantageous to the bureau. 


ee a 
HERAT. 


Whether the Russian advance upon the northwest- 
ern frontier of Afghanistan shall be stayed at the 
mountains or pass on to Herat the coming summer, re- 
| mains to be seen. In either case that ancient city will 
continue to be the center of the most commanding 
political and military interest. Sooner or later it must 
be determined, by skillful diplomacy or much fighting, 
whether Russia or England shall hold that time-hon- 
ored key to Central Asia. Meantime all readers of tele- 





graphic news from that quarter are asking for informa- 
tion touching the present condition of the city and its 
surroundings, and the reasons for its apparent im- | 
portance from commercial and military points of 
view. 

The geographical situation of Herat, 34° 22’ N. lat., 
62° 9' E. long., with its elevation of about 2,500 feet 





above the sea, gives it a charming climate. The valley 
in which it lies is the granary of Afghanistan, and its 


E74 surrounding gardens yield fruits corresponding with | 


those of Southern Europe. Central New Mexico has | 


27 | about the same latitude and a similar climate, though | 


less temperate and somewhat drier. The plain of 


land. The upper valley of the Heri is described as a 
beautiful rolling country furnishing the finest of. pas- 
ture lands. Three or four miles south of Herat the 
river is crossed by a magnificent bridge of 23 arches. 

The territory tributary to Herat extends east and 
west from near the sources of the Heri to the Persian 
frontier, about 300 miles; formerly it extended north 
and south 200 miles from the Merv boundary to the 
northern limit of Seistan. The Russian conquest of 
Merv has cost Herat all its territory on the plain north 
of the Parapomisus Mountains, and has pushed the 
disputed boundary to within 40 miles of the city to the 
north, as the Russians claim, or about twice that dis- 
tance according to the English and Afghan authori- 
ties. 

The city is in the form of a quadrangle, nearly 
amile on each side. On the western, southern, and 
eastern faces the lines of defense are almost straight, 
and are broken only by the great gates and their de- 
fenses. The northern line is broken by two gigantic 
earthworks, the old citadel and the new citadel, built 
of sun-dried bricks. The city wall rests on the summit 
of a huge embankment averaging 250 feet wide at the 
base and fifty feet high. The wall proper which crowns 
this vast earthwork is 25 feet high and 14 feet thick at 
the base. It is surrounded by a ditch 46 feet wide and 
16 feet deep, and is supported by 150 semicircular 


The colossal character of these earthworks leads Sir 


hold, must date from prehistoric times—from that 
period of Central Asian history which preceded the 
rise of the Achemenian power, and which in Greek 
romance is illustrated by the names of Bacchus, Her- 
cules, and Semiramis. Its dominant position with re- 
ference to Central Asian and Indian affairs is proved 
by a military history unequaled by any other city—a 
record of more than fifty sieges, undertaken, as Vam- 
bery has pointed out, not so much for the sake of the 
rich soil which surrounds Herat, as on account of the 
desire for conquest with which it has inspired some- 
times India, sometimes Central Asia. 

The population of the city under these great vicissi- 
tudes of fortune has naturally varied greatly. In 


times of great prosperity and peace it has numbered a 
million or more; at other times it has dwindled to a 


few thousand; now, it is variously estimated from 
25,000 to 50,000 or more. It is believed that the present | 
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city comprises only the citadel of the city that once 
covered the surrounding plain for many miles. 
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DO WE WORK TOO MUCH? 

We have before us an interesting paper on ‘The 
Hygiene of the Nervous System,” contributed to and re- 
printed from the Alienist and Neurologist by C. H. 
Hughes, M.D., of St. Louis. The belief expressed 
therein of a cholera visitation during the coming sum- 
mer or autumn is supported by good authority, viz., 
the experience with former European epidemics, and 
the precautions suggested by the author are well ad- 
vised and timely. He enumerates and describes the 
various physical and mental conditions which invite the 
infection in man and increase its virulence, among which 
he reckons engrossing and continuous application to 
business affairs. Dr. Hughes denounces a tendency he 
has discovered among Americans to ‘‘ overwork.” 

He says: *‘The cause of much of the premature de- 
crepitude and nerve degeneracy and breakdown of our 
day is inthe many inventions man has devised whereby 
he robs himself of timely rest. The morning newspaper, 
often read through before breakfast; the telephone in 
his house to call him at any and all times aside from his 
repose; the electric light to keep his: brain unduly 
stimulated through the retine; the railroad and the 
sleeping coach, which may keep him constantly on the 
rail (if he choses to so travel) for continuous weeks 
without rest from the noisy and exhaustive cerebro- 
spinal concussions of this mode of travel; hasty meals 
and telegrams, and business, and nightmare sleep, all 
commingled, wither and wreck lives innumerable, 
which, under wiser management, might end differently; 
and the needless noises of the city, the bells and steam 
whistles, howling hucksters, noisy street cars, yelling 
hoodlums, that make night hideous with soul-jarring 
sounds, hasten the premature endings of useful lives. 
And when, superadded to all this unphysiological 
strain, we have the assault of a pestilence that poisons, 
like cholera, how much exemption can such over- 
wrought organisms expect? How much of resisting 
immunity ean such overstrained and exhausted nerve 
force oppose to the invading foe ?” 

The question, How much resistance can an over- 
strained organism offer to the assult of the gruesome 
scourge? itis not for the lay mind, but forthe medical 
faculty to consider. There is, however, good reason to 
believe that Doctor Hughes would find it impossible to 
prove that this ‘‘overwrought” condition is due to 


‘overwork. There are, of course, exceptional cases, but 


it is not with these we have to do, but with the broad 
assertion that we are an overworked people, and that 
‘** the cause of much of the premature decrepitude and 
nerve degeneracy and breakdown of our day” is begot- 
ten of overwork. Were we so bold as to express an 
opinion on the cause, we should say that it proceeded 
in great measure, if not in nearly every instance, from | 
bad habits, from the immoderate use of liquor or other 
stimulants or irregular habits, or both, and in this as- 
sertion we could hope to be sustained by business and 
professional men of long experience, who have had the 
opportunity and inclination to, study their business as- 
sociates and employes. 

Singularly enough, the Doctor, after informing us 
that undue excitement, anxiety, and overwork leave 
the system peculiarly exposed to and at the mercy of 
the infection, proceeds then to furnish us with evi- 
dence to disprove his own proposition. He says: 

‘“* During the week of the great St. Louis fire in 1849, 
the ravages of cholera, which up to that event had 
reached a mortality of over two hundred a day out 
of a population of fifty thousand, almost entirely 
ceased, so stimulating and invigorating was _ the ex- 
citement of that week to the brains and nervous sys- 
tems of the people, the psychical exaltation insepara- 
ble from the sudden necessity thrown upon so many 
business men for repairing the sudden damage and 
re-establishing their abruptly interrupted business.” 

Ifthe Doctor is, sure about this, it would seem as 
though active employment, both mental and physi- 
cal, furnished the best protection against cholera, and 
that the condition of nervous excitement and over- 
work which he most deplores as inviting the dire 
malady in reality presents the most effective barrier 
against it. 

Among the many beliefs vr rather superstitions 
which the light of recent investigation and experience 
has served to dissipate, is that which attributed a con- 
tinuance of good health to a saving of the vital forces 
by inaction. A man was supposed to have a certain 
amount of vitality with which, as with his bank ac- 
count, he could be saving or prodigal. Goldsmith, who 
besides being a poet was a doctor of medicine, and at- 
tended lectures in England, France, and Germany, 
only reflected the general belief in the doctrine when 
he tells us that he had hopes by a life of ease, 

“To husband out life’s taper to the close, 
And keep the flame from wasting by repose.” 

His contemporary, Dr. Johnson, too, believed that 
the seven years of unceasing labor that he gave to his 
dictionary would shorten his life. There is reason to be- 
lieve, however, that a life of ease would have hastened 
rather than postponed the demise of the former, and 
that Johnson’s physical ailments would long before 
have proved unsupportable without the unremitting 
toil of which he so bitterly complains. 
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The medical practitioner to-day advises exercise and 
fresh air where formerly he prescribed jalap, bleeding, 
and attenuations of aconite and belladonna, and the 
remedies of nature have been discovered to be more 
potent in the preservation of the health than any of 
the agents to be found in the pharmacopwia. 

Nature, we have learned, is a careful economist who 
permits only those faculties or muscles to develop 
which are used; and as every faculty and muscle has a 
use, it follows that that condition is nearest perfect 
where all are employed, and, per contra, that inactivity 
leads to decay. 

We hear much of the evils of “‘ overwork,” but see lit- 
tle of them in fact. Who has not seen those supposed 
to be overworked, who, in fact, never seem to be rid of 
their labors, grow stronger rather than weaker, the pal- 
lor begotten of inactivity succeeded by the glow of 
health, and the eye sparkle with fresh life ? 

Hard work hurts no one; it would not, perhaps, be 
saying too much to assert that those who have lived 
what are called “busy ” lives have kept the vital spark 
longest aglow. Ina little housein Beach Street, this city, 
we find John Eriesson, in his eighty-third year, study- 
ing from sunrise to sunset. Humboldt, who slept but 
little and worked incessantly, lived to 90, Newton to 85, 
Faraday and Agassiz to about 70. In France, M. 
Chevreul, the celebrated scientist, now in his ninety- 
ninth year, is still vigorous; and in England that emi- 
nent and honored philanthropist, Sir Moses Montefiore, 
an ever-busy workman, is still engaged in charitable 
schemes, though a century has passed over his head. 

In Sailors’ Snug Harbor, on Staten Island, there are 
more than 800 men, most of them aged, to whose ¢a- 
reers of toil have been added the experiences and dan- 
gers incident to a seafaring life. 

It is curious, indeed, to note how much those who 
have led active lives are capable of at. that period 
when we are inclined to regard them as aged. 

Though surrounded by a myriad of warriors, the 
great Agamemnon calls out regretfully to the aged 
Nestor on the field: ‘‘ Ah, how I wish that thy stout 
heart were but supported by as firm a knee !” and the 
valiant Nestor responds : 

‘* Yet, ancient as I am, I will be seen, 
Still mingling with the charioteers, 
Still prompt to give them counsel.” 


<> 
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Various Forms of Tracing Paper. 

A recent invention has for its object the rendering 
more or less transparent of paper used for writing or 
drawing, either with ink, pencil, or crayon, and also to 
give the paper such a surface that such writing or 


— 








* . * * 
Scientific American. 
volumes of absolute alcohol, according to the thickness | 
of the paper, and applying it by means of a sponge. | 
The alcohol evaporates in a few minutes, and the trac- 


J 


drawing or tracing can be made either with lead pencil 
or India ink, and the oil removed from the paper by 
immersing it in absolute alcohol, thus restoring its 
original opacity. The alcohol employed in removing 
the first oil is of course preserved for diluting the oil 
used in preparing the next sheet. 

Put 4 oz. gum mastic into a bottle holding 6 oz. best 
spirits of turpentine, shaking it up day by day; when 
thoroughly dissolved, it is ready for use. It can be 
made thinner at any time by adding more turps. Then 
take some sheets of the best quality tissue paper, open 
them, and apply the mixture with a broad brush. Hang 
up to dry. 

Carbon tracing paper is prepared by rubbing into a 
tissue a mixture of 6 parts lard, 1 of beeswax, and suf- 
ficient fine lamp black to give it a good color. The 
mixture should be warm, and not be applied in 
excess. 

Saturate ordinary writing paper with petroleum and 
wipe the surface dry. 

Lay a sheet of fine white wove tissue paper on a 
clean board, brush it softly on both sides with a solu- 
tion of beeswax in spirits of turpentine (say about 14 
oz. in half pint), and hang up to dry for a few days out 
of the dust. 





8 
Dissolving Rubber. 

The solution of India rubber or gutta-percha in 
chloroform or benzole, frequently called for in photo- 
graphic work, is usually attended with so many diffi- 
culties and drawbacks that, in nine cases out of ten, 
says the British Journal of Photography, where the 
solution is required the experimentalist usually pur- 
chases itready made. Yet there need be no difficulty 
about the matter. First, pure rubber should be ob- 
tained—when vulcanized, it is perfectly insoluble. Sec- 
ondly, pure solvents are necessary; chloroform contain- 
ing a large excess of alcohol and water will fail to act | 
even upon the purest rubber. Again, under the most 
satisfactory conditions, the action is very slow, and the 
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Resuscitating Fish, 
Mr. W. O. Chambers, secretary of the National Fish 


4 . Culture Association, of London, conducted lately an 
ing paper is dry and ready for immediate use. The) i 


nteresting experiment in resuscitating fish by the use 


|of brandy, before a number of gentlemen at South 


Kensington: 

“Taking two Prussian carp from the tanks of the 
aquarium, he deposited them in separate dry cans 
adorning one with blue ribbon to denote its enforced 
temperance principles and to distinguish it from the 
other, which was selected for the administration of 
spirituous liquors. After a lapse of four hours the fish 
were placed in water, evident signs of expiration being 
apparent in both cases. A small quantity of brandy 
and water was then given to the carp selected for the 
imbibition of intoxicating liquors, through the medium 
of a feather, and no sooner was the fish replaced in 
water than it assumed its normal condition, and seem- 
ed to be restored to vigor and strength. The carp en- 
listed under the banner of the ‘ blue ribbon league’ to 
all appearances died half an hour after its more for- 
tunate associate, and was taken out of the water and 
thrown on the ground. About four hours later, how- 
ever, the fish was picked up by Mr. Chambers, who 
observed it by appearance to be in rigor mortis. He 
then at once operated on the seemingly inanimate fish 
by opening its mouth and pouring a dose of brandy 
and water down its throat, and again inserting it in 
the water, when, to his utter astonishment, he noticed 
slight signs of animation. For five minutes the unfor- 
tunate object of the experiment floated helplessly on 
its side, when presently, to the still greater astonish- 
ment of the secretary and those who watched the ex- 
periment, it gradually asserted itself in the water. and 
with considerable effort made use of its fins—feebly at 
first, but afterward energetically. Both the resucitat- 
ed fishes, which show no signs of their late prostration, 
now swim about with their confreres in the tanks as 
usual, 

‘The instantaneous reanimation produced in the 
carp in the first instance was indeed remarkable; but 
what can be said of the latter, which recovered after 
remaining out of the water for eight hours? Surely 
this discovery will prove of the greatest utility and 














amount of rubber capable of being taken up is propor- | 
tionately very smali. The plan usually adopted is to) 
place a large amount of shredded rubber in a bottle, 

which is then filled up with the solvent, and shaken at | 
intervals a few times; and when the shreds do not dis- | 
solve like pieces of sugar the whole is thrown aside, | 
and we are written to for an explanation of the failure. | 
If a small quantity of rubber had been placed in the | 
bottle, and the liquid added, it would have been ob- 





drawing may be completely removed by washing, with- 
out in any way injuring the paper. The object of mak- 
ing the paper transparent is that when used in schools 
the scholars can trace the copy, and thus become profi- 
cient in the formation of letters without the explanations 
usually necessary; and it may also be used in any place 
where tracings may be required, as by laying the paper 
over the object to be copied it can plainly be seen. 
Writing paper is used by preference, its preparation 
consisting in first saturating it with benzine and then 
immediately coating the paper with a suitable rapidly | 
drying varnish before the benzine can evaporate. The 
application of varnish is by preference made by plung- 
ing the papers into a bath of it, but it may be applied 


served gradually to swell out very considerably after 
the lapse of some time, and a mixture of the whole 
would be facilitated by stirring with a glass rod or a 
| splinter of wood. The rapidity with which the rubber 
| absorbs the solvent will depend upon its condition; but 
| the action is never very quick, nor is it in any way 
analogous to the dissolution of a crystal. 

| One cause of the failure of chloroform to act upon the 
| caoutchoue may arise from the presence of alcohol in 
| too great a proportion. Chloroform as sold almost al- 
ways contains alcohol in small quantity, owing to the 
fact that when none is present it cannot be pre- 
vented from decomposing spontaneously, more espe- 


| 


| 





value in restoring fish that would otherwise perish, and 
be the means of securing greater longevity among 
them. 

‘* Experiments in relation to brandy as a means of 
restoring suspended animation with quick dying fish 
resulted equally as satisfactory. It was highly inter- 
esting to see the plucky manner in which a trout (S. 
ferox) battled with his fainting condition and came 
out the conqueror. Strange to say, the salmon (8. 
salar) did not onee attempt to rouse himself after be- 
ing dosed, the consequences being fatal to him; this 
was the only fish that succumbed under the treatment. 
The dace (Leuciscus vulgaris) was out of water three 
times of five minutes each. He was exceedingly faint 
and almost dead; but immediately after the brandy 
was given, he pulled himself together, and in the course 
of a few minutes not only recovered, but darted round 
the can with a rapidity positively amazing.” 

—________—_2+ 0+ ___.__-__—_— 
Compounds Formed by Chiorophyl, 

Chlorophyl when isolated is very soluble in alcohol 

as well as in benzol or in petroleum ether. Leaves, 


with a brush or sponge. The varnish is prepared of| cially in the light. It is, however, stated that when | either fresh or dried, however, do not give off their 


| 


the following ingredients: Boiled bleached linseed oil, 
20 lb.; lead shavings, 1 lb.; oxide of zine, 5 lb.; Venetian 
turpentine, 4lb.; mix, and boil5 hours. After cooling | 
strain, and add 5 Ib. white copal, 644 Ib. sandarac. 

The following is a capital method of preparing trac- 
ing paper for architectural or engineering tracings: 
Take common tissue or cap paper any size of sheet; lay 
each sheet on a flat surface and sponge over (one side) 
with the following, taking care not to miss any part of 
the surface: Canadian balsam 2 pints, spirits of turpen- 
tine 3 pints, to which add a few drops of old nut oil; a 
sponge is the best instrument for applying the mixture, 
which should be used warm. As each sheet is prepared 
it should be hung up to dry over two cords stretched 
tightly and parallel, about 8 in. apart to prevent the 
lower edges of the paper from coming in contact. As 
soon as dry, the sheets should be carefuily rolled on 
straight and smooth rollers covered with paper, about 
2in. in diameter. The sheets will be dry when no 
stickiness can be felt. A little practice willenable any 
one to make good tracing paper in this way at a mode- 
rate rate. The composition gives substance to the 
tissue paper. 

You may make paper sufficiently transparent for 
tracing by saturating it with spirits of turpentine or 
benzoline. As long as the paper continues to be moist- 
ened with either of these, you can carry on your trac- 
ing; when the spirit has evaporated, the paper will be 
opaque. Ink or water colors may be used on the sur- 
face without running. 

A convenient method for rendering ordinary drawing 
paper transparent for the purpose of making tracings 
and of removing its transparency, so as to restore its 
for sr appearance when the drawing is completed, has 





| 


entirely protected from light absolute chloroform will | 
not undergo any change. 

A solution of gutta-percha in chloroform has a use | 
which is not generally known. It forms when carefully | 
made, and filtered quite bright, the best possible ma- 
terial for obseuring glass for focusing screens. For fine 
microscopic work it is said by those whose opinions are 
of weight to be unequaled. 

en tt 
A King’s Workshop. 

In a letter recently received from Burmah a charac- 
teristic sketch is given in illustration of the state of the 
country under its present ruler, in which it is stated 
that at Sagine there is what is called the king’s work- 
shop, which was erected at the instance of the last 
ruler at an enormous expense, his idea being to build 
steamers for his own and the country’s use. The ship- 
building yard is at Mandalay, and the place at Sagine 
was designed as a foundry, in which cast and wrought 
iron was to be treated. Two large furnaces, fifteen 
boilers, three furnaces for cast iron, seven large engines, 
five rolling mills for bar iron, and a quantity of other 
machinery (including a large steam hammer, lathes, 
punching and shearing machines, and stone and ore 
crushers) have been put down. All that is required is 
to start the fires and raise steam; yet this valuable, 
property is meantime overgrown with the products of | 
the soil. The large steam hammer is twined round 
with beautiful crimson creepers; from out of one of the 
furnaces grows a large prickly cactus; the rolling mills 
are shaded with large tree ferns. The machinery, 
however, is not rusted, though nearly ten years have 
elapsed since the last king died. The works were sus- 
pended at his death, and the present king will neither 
spend more money on the undertaking nor sell it to 











| 








been invented by M. Puschers. It consists in dissolv- 
ing a given quantity of eastor oil in one, two, or three 


others.—Jron. 


chlorophyl to petroleum ether, but merely a mixture 
of yellow or colorless matters. Hence it seems that the 
chlorophy! is contained in envelopes insoluble in pe- 
troleum ether, but soluble in aleohol. The deep green 
alcohol extract of dried and powdered leaves, if refrige- 
rated, yields an abundant deposit of yellowish orcolor- 
less matter insoluble in petroleum ether. Chlorophyl 
is very unstable in presence of dilute acids, or even of 
pure water. It is very stable in presence of bases, be- 
having like a true acid. Hence M. Fremy gave the 
name of phyllocyanie aéid to the green matter of leaves 
when freed from the accompanying yellow matters. 
With bases it forms definite salts; those of potassium 
and sodium being very soluble in water, but insoluble 
in absolute alcohol and in petroleum ether. The lead 
salt is insoluble. Chlorophyl may be found unchanged 
in the excretions of herbivorous animals, and even in 
peat. 
—_———_————_—_s+o+2: 
The Telephone in Paris, 

There has just been introduced in Paris a new sys- 
tem of telephone communication. The company issue 
tickets at five cents each. These tickets may be pre- 
sented at any of the Paris post offices, and entitle the 
owner to hold five minutes’ conversation with persons 
in any other post office or at any of the Telephone Com- 
pany’s stations. The Telephone Company offers, at 
the same rate, conversations at any of their eleven sta- 
tions with persons at any other station or at the resi- 
dence of any of their subscribers. For securing prompt 
medical assistance in cases of accident in the public 
streets, telephonic communication between the drug- 
gists and the hospitals in various quarters of the city is 
about to be established. By this means the nature of 
the accident and of the remedies or assistance required 
for its relief can at once be indicated. 
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ADJUSTABLE WINDOW BEAD FASTENER. 
On the window frame or casing behind the bead three 


— 
A Valuable Train. 
Perhaps the richest train that has passed over any 


| 
| 


IMPROVED MINE RAILWAY. 
| The object of the invention herewith illustrated is to 


or more metal plates or disks are secured, flush with | roud in this part of the country, says a Western news- | lessen the cost of transportation of ore, coal, etc., by 


the surface, and covering each a shallow recess. In 
each disk is a horizontal slot of suitable length, which 
receives the coarsely threaded point of a screw passing 
freely through the head, the slot being as wide as the 
thickness of the screw at the bottom of the threads. 
The edges of the slot are adapted to engage with the 
threads of the screw on opposite sides, thus forming a! 
two-sided nut with straight threads, in which the! 


paper, was that which went over the Hannibal & St. 
Joe one day recently. The train was composed of two 
ears of gold bullion, three ears of silver, eight cars of 
silk, and four cars of tea. The gold and silver were 
from Colorado, destined to the Philadelphia Mint. The 


silk and tea were from California, going to New York. 


A Pennsylvania paper, not to be outdone by the West- 
erner, Claims that the longest train ever seen on the 


utilizing part of the power of the hoisting car for ope 
rating a surface car. On a shaft journaled in the shaft 
house is mounted a grooved pulley, C, over which the 
| hoisting cable, D, passes from the engine house down 
the inclined shaft to the skip, F, which runs on a track 
_in the shaft and on a track extending upward from the 
| shaft, and provided with a dump, H, near its upper 
end, where theskip is dumped automatically. Leading 


screw may slide when loosened. The bead fastened to| Lehigh Valley road was one that passed over that | from the shaft house to where the ore is to be deposited 
| thoroughfare about the same time the richest train was | 


| 
| 


| 
| 





JOHNSON’S ADJUSTABLE WINDOW BEAD FASTENER. 


these disks can be quickly adjusted toward or from the 
sash, to prevent rattling or binding, by a very slight 
movement of the serews without turning them out from 
the slots. The disks are cheap, and easily applied to 
any window; and the screws may be of the common 
kind, or have heads not needing a driver. 

This invention has been patented by Mr. Edwin A. 
Johnson, of 104 Fayette Street, Allegheny City, Pa. 
li 

DOUBLE BOLT SASH LOCK. 

The engraving shows a cheap and strong sash lock, re- 
cently patented by Mr. Edwin A. Johnson,of 104 Fayette 
Street, Allegheny City, Pa. The bolts are confined by 
a removable bottom in a casing secured on the top of 
the lower sash directly above the side rail. The swing- 
ing bolt is held at the inner end by a pivot, and at the 
free end has a beveled hook which engages with the 
edge of a notched plate on the upper sash, thus draw- 
ing the two sashes together. The sliding bolt enters 
an apertured plate in the window frame, and is moved 
by a pin projecting through a guide slot in the top of 
the casing. The two bolts are connected with each 
other by a sliding joint, consisting of a pin in a slot, 
and thus are operated together by the projecting pin 
and by a spring bearing on the inner end of the slid- 
ing bolt. At each end of the slot in the casing is a 
notch, which receives the projecting pin and thereby 
holds the bolts in place when drawn and when locked. 





JOHNSON’S DOUBLE BOLT SASH LOCK. 


Apertures at short intervals in both plates permit the then inwardly, and secured to the under side of| ices, 4,074,000; trade and 


coming East over the Hannibal & St. Joe road. It 
consisted of 123 eight-wheel coal cars, all loaded, and 
was drawn by a single engine. 
—>-+o-— 
Huge Locomotives, 
Southern Pacific. 
E!] Gobernador. 


- ++ eee. Brazil. 
Decapod 


Railroad... 
Type of engine 


Weight in working order, Il 144,000 152,000 
Weight on driving wheels, Ib 128,000 121,600 
Weight of tender empty, ib 34,000 50.650 
Water, coal, and tools, Ib 46,000 35,000 
Total weight tender, Ib 80,000 85,650 
Total weight engine and tender, Ib . 224,000 237 650 
Tank capacity, gals.... 3,500 3,000 
Coal capacity, Ib 16,000 10,000 
Cylinders, diameter and stroke 22K 2136 
Driving wheels, diameter, in 5 57 
- number. 10 10 
Tractive force per Ib. av. press. in cylin- 
ders, Ib ee 2796 2786 
| Driving wheel base.... .......... 16 ft. 11% in 19 ft. 7 in. 
} Engine wheel base......... -.--24 ft. 64g in. 28 ft. 11 in. 


It will be seen from this that the Decapod has 
slightly more tractive force, and is slightly lighter than 
El Gobernador. There is a singular difference 
the tenders. El Gobernador’s tender is 50 per cent 
heavier than that of the Decapod, but 
water and coal. This is probably due to the fact that 
El Gobernador’s tender has six-wheeled trucks. 

One great difference, says the Railroad Gazette, be- 
tween the two engines is in the size of the wheels. The 
Decapod’s wheels are made as small as possible in pro 
portion to the stroke of the pistons, and consequently 
the saving of weight effected by the smaller wheels and 


carries less 


shorter cylinders enables the boiler to be increased to 
the unprecedented size of 64 inches diameter. The 
smaller wheels also enable a shorter driving wheel 


base to be adopted, the large wheels on El Goberna- | 


dor nearly touching one another, though the wheel 
base is very long. In the Decapod there is room for 
two Westinghouse driver brakes on each side of the 
engine, and the wheel base is shorter, though still of 
considerable length for working round sharp curves. 

The Deecapod is a new engine, and the first with 
ten coupled wheels constructed by the Baldwin Loco- 
motive Works for the wide or standard gauge, though 
two deecapods, each weighing 90,000 pounds, have been 
built for the 3 foot gauge. 

The piston rod is 4 inches diameter, and the main 
crank pins are 6 inches diameter. All the coupling 
rods have bushed ends. 
cast steel, and the slide bars are cast iron. 
is fed by two long-stroke pumps and an injector. 


The boiler 
The 


The Laird cross head is of | 


z 


‘a 
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IMPROVED MINE RAILWAY. 


is an inclined track on which the dumping ear, K, 
|runs; this car is secured to acable, L, which passes over 
the pulley, I, and winds about the drum, M. On the 
shaft carrying the drum is a grooved friction pinion 
adapted to be engaged with a friction wheel on the 
shaft, A. The drum shaft is journaled on a frame, T, 
one end of which is pivoted and the other end con- 
nected with a lever provided with the pulling rod, P. 

As the skip is pulled up the incline the pulley, C, 
revolved by the cable, D. Upon the rod, P, being 
pulled down, the frame, T, is raised and the friction 
wheels brought into contact with each other, thereby 
revolving the drum and drawing up the dumping car; 
by the time the dumping car is under the dump, H, the 
skip arrives at the dump and empties its load into the 
ear, K. Upon the rod, P, being released, the frame 
moves downward enough to disengage the friction 
| wheels, thus permitting the car, K, to rundown. In 
| the mean time the skip is lowered. In operation this 
| arrangement would require only one man in any shaft 
| house to run it, and would do away with all men and 
| horses for tramming about a mine; neither would it 
require an engine and attendants. 

This invention has been patented by Messrs. J. C. 
Fowle, J. P. Christopher, and W. P. Smith, and par- 
ticulars can be obtained by addressing Mr. John C. 


Is 


reverse gear is a combination of screw and lever, so! Fowle, Michigamme, Mich. 


that either may be used. 


The middle wheel of the coupled wheels takes the | 


main rod. The two hind pairs and the front pair of 
| drivers have flanged tires, but the main drivers and the 
pair immediately in front of the main drivers have | 
plain tires. 

The tender is fitted with a roof over the coal space, 
and is carried on two four-wheel trucks. 

0 
IMPROVED SLED. 

The improvement in sleighs patented by Mr. Samuel 
Baum, Lock Box 66, Little Falls, N. Y., is particularly 
adapted for those known as ** bobsleighs.” The under 
side of the runner is formed with a longitudinal groove 
in which fits the rib of a steel shoe held to the runner 
by rivets or bolts. 
gradually curve upward, and, at a point abotit on line) 
with the raves, bend backward. These rearwardly 
bent ends are wider than the body portions, and are 
formed with flanges (as shown in the sectional view, 
Fig. 2), which bear against and protect the side 
edges of the raves; if desired, these might be extended | 
so as to inclose the raves their whole length. 





Just back of the flanged portions of the runners, the | 


raves are joined by a sand board, and the rear ends of 
the runners are turned forwardly and upwardly and 


The forward ends of the runners|}- 


—»> + e+e 
Census of Occupations, 
The census of 1880 gives the number of persons en- 
gaged in gainful oceupations as 17,392,000, or 47°31 per 
cent of total persons over 10 years old. These were en- 


| gaged in the four chief lines of occupation as follows: 


Agriculture, 7,670,000; professional and personal serv- 





BAUM’S IMPROVED SLED. 


transportation, 1,810,000; 


sashes to be securely fastened when partly open for the sand board. Curved braces connect the runners | manufacturing, mechanical, and mining industries, 


ventilation. 


—> +0 + 
A NEW method of making chlorine has been describ- 


,and the under sides of the raves at their ends. 


‘end of each rave. 


A brace | 3,837,000. 
secured to the sand board extends to near the forward | was 12,505,000. 
From about the center of each run-| The number of persons over 10 years of age is 36,761,000, 


In 1870 the number engaged in occupations 
Of those in 1880, 2,647,000 were women. 


ed by Le Genie Civil asthe inventionof MM. Pechiney. | ner projects a brace having three branches, two of | leaving 19,369,000 unaccounted for. The latter number 


It consists in the addition of magnesia to a concentrat- | which are secured to the raves and the third to the! is about equal to the number attending 
The forward curved portion of the run-|sically incapable of labor. 


ed solution of magnesium chloride, so as to produce a 


sand board. 


school or phy- 
The census shows an in- 


solid mixture, which is then treated with air and heat. , ner is supported at two points by branches of a brace | crease over 1870 of about 30 per cent in population, but 
r x t ¥ P ‘ ’ | A ’ 4 . 
Nearly the whole of the chlorine is liberated, a part as| secured to the rave and also to the sand board, as| an increase of 39 per cent in the number engaged in oe- 


free chlorine and a part as hydrochloric acid. The 
residue consists of magnesia, which is used over again 
with a fresh charge of magnesium chloride, 


| shown. 


| 


be likely to need repairs, 


This construction provides a sleigh which is|cupations. This increase in number in occupations 
thoroughly strong, which will last a long time, and not | over the gain in population is accounted for by the 


growth of the factory system, 
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DOUBLE-ACTING WATER WHEEL. 

The upper end of the cylindrical case, A, is flared to 
receive the water, and is attached to a suitable sup- 
porting frame, B, its lower end being secured to a 
_»yider or frame, C, in which is formed a central bear- 
ing to receive the lower end of the vertical shaft, whose 
upper end revolves in a bearing in the frame, F. To 
the shaft within the case are secured hubs, to which 
wre attached the blades, H, the inner ends of which are 
formed with flanges, , which are slotted to receive 
fastening screws, 80 that the inclination of the blade 
oan be adjusted as desired. Upon the upper part of 
the shaft, E, is placed a tubular shaft, I, attached to 
the lower end, G, of which are the inner ends of the 
whose outer ends are secured to the upright 





blades, J. 
KF 


i) 





RAU’S DOUBLE-ACTING WATER WHEEL. 


bars, K. To these bars, below each hab, are attached 
the outer ends of blades, J, which are inclined in the 
opposite direction from the blades, H, and whose inner 
ends project nearly to the shaft. The lower part of 
the tubular shaft is centered upon the shaft, E, by a 
bearing formed upon the ends of the bars, M. At the 
upper end of each shaft is a pulley, R N, about which 
pass belts, O, leading to the long pulley, P, mounted 
upon the counter shaft, Q; one of the belts is crossed, as 
shown in the engraving. 

When water is admitted into the case, it acts upon 
the blades, H J, and revolves the shaft, E I, and pul- 
leys, R N, in opposite directions, and these opposite 
motions, by means of the straight and crossed belts, O, 
act together to drive the pulley, P. 

This invention has been patented by Mr. Charles W. 
Rau, of Allentown, Pa. 

a ee 
WING APPARATUS. 
The main object of the invention herewith illustrated 

is to provide a rowing apparatus, whereby a boat may 

be propelled by fore and aft 
oars acting at opposite sides 
of the boat, and while the 
rowers look forward. Fixed to 
the shafts of the oars are pins 
which enter sockets of plates 
secured to the gunwale of the 
boat, so that the oars may 
swing fore and aft on the pins 

The blade of the 

oar (Figs. 2 and 3) is made in 

two wing sections, which have 
elongated eyes of about half 
the length of each blade. 

These blades are held on the 

oar shaft by a collar at the 

lower end, and are prevented 

from moving upward by a 

pin. On the oar shaft is a 

stud, against the of 

which strike shoulders on the 
wings when the latter are 
opened lie in the same 
plane; and each wing is made 
with a side extension which 
bears against the outer face 
of the other. The stud prevents the folding of the 





as centers. 


sides 


or 


outer edges of the wings closely together, so that at the | 


beginning of the stroke they will open certainly and 
promptly, and the extensions form together an overlap- 
ping brace the full length of the blade, which may thus 
be made very light and cheap, and still have sufficient 
resistance on the pulling stroke of the oar. The oar 
handles (Fig. 4) are made with a long ferrule, having a 
feather entering a slot in the end of the oar shaft, and 
to which is fixed a rod carrying a hand roller. The 


handles extend thwartships, so that they may be, 





Scientific American. 


259 





;conveniently grasped to work opposite oars. The 
oars may be worked separately or in pairs by per- 
sons facing the stern of the boat in the ordinary 
position; but the boat may be rowed forward by one or 
more persons facing the bow and by a pulling stroke. 
The two oars at the same side of the boat are connected, 
above and below their respective pivots, by a rod. The 
engraving represents the rods connecting with the bow | 
_ Oars at each side of the boat at points above their piv- 
ots, and with the stern oars at points below their 
pivots; so that, when the stern oar handles are pulled 
backward, their blade wings will be moved forward 
and will close, and the bow vars will be swung to carry 
their blade wings backward and open them for propel 
ling the boat; when the bow oars are pulled, the actions 
are reversed. In other words, a pull on the bow oars 
gives the propelling stroke to the stern oars, and a pull 
ou the stern oars gives the propelling stroke to the bow 
oars. The rings shown upon each of the oar shafts are 
‘used to prevent the opening of the wings when it is de 
sired to use but one pair of oars; they are placed upon 
the upper parts of the closed wings beneath the lips, 

plainly shown in Figs. 2 and 3. When the boat is not 

‘in use, the oars may be held upat thesides by swinging 
the handle ends down toward each other and then pass 
ing the bent ends of a short rod into the holes of the 
Oars neurest their handles. This apparatus allows the 
rowers to keep a sharp lookout ahead, and requires 

| but little or no practice to use; the oars make no noisy 

|splashing of the water, and the boat can be rapidly 
propelled and quickly turned. 
This invention has been patented by Mr. B. Doscher, 
of 136 Meeting Street, Charleston, 8. C. 
t+ Ore 
Mother-of-Pearl Designs on Tissues, 


A German has patented a design in Germany for 
producing mother-of-pearl designs on cloth by the fol 
lowing method: A thin layer of caoutchouc is spread 
over a thin copper plate, on which the design is cut. 
The cloth is spread over the plate, and a hot roller 
| passed over it. By the heat the caoutchoue layer 
becomes liquid, and by the pressure it adheres to the 
cloth, on which the required design is thus obtained. 
The cloth is now covered with powdered mother-of 
pearl, which is spread evenly by means of a hot roller, 
and the excess of mother-of-pearl which does not stick 
to the cloth is taken away by means of a soft brush. 
The cloth is now covered with very fine crepe which 
has been wetted in guin water, and, after drying, the 
crepe can be made fast on the cloth, so as to protect 
the mother-of-pearl powder from falling off, while, 


spoil the brilliance of the powder. 
+++ 
from Soapsuds, 


oil 





is so great that no wool washer ought to allow his suds 
to run into the sewer in the form they leave the bowls. 
Tanks are prepared to receive the suds, and when a 
tank is full, a certain quantity of vitriol is poured into 
it. This causes the suds to curd or crack, and the 
grease and all solid matters fall to the bottom, leaving 
‘the water comparatively clean. This water is then run 
| off down the drain, and the thicker portion at the bot- 
tom is afterward run into a filter bed of sand and 
gravel, through which the rest of the water gradually 














DOSCHER’S ROWING APPARATUS. 


filters, leaving the solid and greasy matter behind. | 


This is laid in cloths and called ** puddings,” which are 
pressed in hydraulic or steam presses till all the oil is 
squeezed out. From what is left, potash and other in- 
gredients can be extracted, and the refuse is used as 
manure. The oil must be purified, and can then be 
used with great advantage for soap making or lubricat- 
ing. 
do this for himself, it is advisable to sell the suds. The 
price, of course, is clear gain, especially when much 
greasy colonial wool is used 


. . > . ' 
owing to its fineness and transparency, it does not 


The saving arising from extracting oil from soapsuds | 


As it is not worth while for each wool washer to | 


COLD IRON PUNCH. 

The punch shown in the accompanying engraving 
is designed for the use of boiler makers, tank builders, 
and workers in tin, sheet iron, and brass generally. 
While promising the greatest amount of strength, the 
material is so distributed that none of it is useless, 

The block or frame is provided with two recesses, be- 
tween which a horizontal prong is formed, in which 





THE ACME COLD IRON PUNCH. 


the male die slides vertically. On the lower end of 
the die are projections resting on the prongs of a fork 
formed onthe lower end of a bar sliding in grooves 
| in the end of the the forked end of the 
| bar being bent into the bottom recess. This bar is 
held in its grooves by a clip on the end of the horizon- 
tal prong and by a band surrounding the top of the 
block, and provided with a binding screw for clamping 
iton the block. The upper end of the spindle, held 
to turn in the end of the top prong, is formed with a 
square head, and on the lower end is a nut formed 
with a spiral groove into which a stud projects from 
| the sliding bar. The bottom of the nut forms aspiral 
plane acting on the rounded top of the male die. The 
female die is dovetailed, and slides into a groove in the 
Held on the sides of the middle prong, 
as shown in the engraving, is a U-shaped frame having 
slotted prongs. This frame may be held at any de- 
sired distance from the female die. On one side of the 
lower prong of the block a gauge plate is held, and 
on the opposite is a slotted bar carrying a movable 
gauge, which can be locked 
by means of a winged screw. 
At the rear of the block isa 
handle for holding it. Inthe 
bottom edge of the front of a 
block forming half of the box 
for thespindle, and held on 
the outer end of the upper 
prong of the frame by the 
band, is held an anti-friction 
roller, on which the top edge 
of the spindle head runs. 


block, 


| 


bottom recess. 





The piece of metal to be 
punched, being placed on the 
female die, the spindle 
turned, when the spiral plane 
on the bottom of the head 
acts on the rounded top of 
the and it 
through the plate. The spin- 
dle then being moved in the 
reverse direction, the spiral 
groove in the head acts on 
the stud and pulls the sliding 
bar upward, this in turn pull- 
ing up the male die. The U- 
shaped frame prevents the plate from rising with the 
|die. One revolution of the spindle accomplishes the 

work. The convenient form of this punch, which has 

been thoroughly tested with the most satisfactory re- 
| sults, will commend it to boiler makers, as it can be 
| used in places where it has been alinost impossible 
heretofore to punch with a machine, and less power is 
required to operate it, as none is consumed in over- 
coming friction. Further particulars may be obtained 
from the inventor and manufacturer, Mr. 8. Coons, of 
| Orbisonia, Penn. 
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CASTING A STATUE OF HEROIC SIZE. 
(Continued from first page). 
founding. Yet this presents no obstacle to the 
bronze founder beyond now and then taxing his 
ingenuity. A piece mould is made of the plaster statue, 
the one we are about to describe consisting of more 
than 1,100 pieces. This piece mould is made of French 
sand, and is built up about three or four inches thick. 
When the statue has been completely covered, these 
pieces are separated and dried, and then reassembled, 
the space occupied by the statue being filled with sand 
to form the core. The pieces are again removed, and 
the core is pared down, the quantity of sand removed 
from the surface determining the thickness of the metal. 
The pieces are again assembled around this core, and 
then placed in the flask (shown in the large view), the 
space between the piece mould and sides of the flask 
being filled with sand packed tightly, when the metal 
is ran in. Why there should be so many pieces in the 

mould will be readily perceived. 
As an illustration. we may take the cavity in the ear, 
supposing it to be a conical opening with the base to- 


3 
ward the interior. If we represent this opening by /S 


we shall have a triangular cavity which it is necessary 
to fill with sand so disposed that it may be removed 
and yet be an exact imprint of the interior. The space 
marked 1 is first filled with a small trianglar piece of 
sand, and then the space marked 2. The adjoining faces 
of these pieces are so trimmed as to form a wedge-shaped 
opening, the base of which is toward the exterior. 
Since each piece within the cavity must pass freely 
through the opening marked 3, it may be necessary to 
fill the interior with many small pieces The sand 
forming each piece is thoroughly tamped as it is put in, 
to compact it, and make it retain its shape, and each 
completed piece is dusted, in order that its neighbor 
will not stick to it. Channels and indentations are 
formed in each piece, in order to insure their assuming 
the same relative positions whenever reunited. In this 
way all depressions in the mould are filled with small 
pieces varying in size from that of a pea up. When 
the statue has been completely covered, these pieces are 
removed and carefully dried. They are then reassem- 
bled, and the interior filled with sand packed tightly. 
They are again taken apart, to allow the core to be 
trimmed down. To distribute 1,100 small and large 
pieces of sand, and remember where each piece be- 
longs—for in putting them together there must be no 
squeezing to force a fit—is a task of no small magni- 
tude. 

The exterior of the core is removed, the thickness of 
the layer taken away representing the thickness of the 
metal in the statue. The mould is then built up around 
the core, which, in the case of the Pilgrim, was sup- 
ported at the feet, the neck, and at the right shoulder. 
This formed a narrow space between the core and mould 
to receive the metal. The space separating the core 
and mould is as thin as it can possibly be made and yet 
insure a complete distribution of the metal. The main 
object to be accomplished by this is to effect a rapid 
cooling, in order to hasten the setting of the metal, to 
prevent a separation of the tin and copper, this being 
likely to occur, owing to the wide difference in the fusi- 
bility of the two metals. 

By means of gates, resembling somewhat a tree and 
its branches, as will be seen from the engraving upon 
this page, the metal is conveyed to every part of the 
mould. Three large or main gates lead down the back 
and sides of the f gure, and from these extend the short 
branches, this insuring a rapid flow of the metal to 
every part of the mould. Passages are provided for 
the escape of gas, and within the core are placed “lan- 
terns” formed of tin tubes designed to receive the gas 
formed in the interior. 

The Pilgrim was cast in an upright position. On top 
of the flask was formed a reservoir capable of holding 
about 1,000 pounds of metal. In the bottom of the re- 
servoir was an opening leading to the gates and closed 
by an iron plug. At each side of the reservoir was an 
opening into the mould, designed as an overflow, to 
show when the mould had been filled completely. The 
copper is melted in large crucibles, the tin being added 
afterward, the proportion here used being 92 copper to 
8 tin. The reservoir being filled, a large crucible 
holding about twice as much more is brought by the 
crane until its contents can be poured into the reser- 
voir. This great quantity of metal is required, since 
the bronze statue—9 feet in height—weighs nearly 2,000 
pounds. 

It is at this stage that one of the most delicate and 
important features in the whole work makes its ap- 
pearance, and one upon which success directly depends. 

All hands wait until, in the judgment of the foreman, 
the bronze is at the exact temperature to insure a per- 
fect flow. Too high or too low a temperature would 
ruin the casting. The men, who have that pride in 
their work which makes them as interested in the re- 
sult as the proprietors, wait, ready to obey quickly and 
implicitly the orders given them. At the proper mo- 
ment the plug is withdrawn from the reservoir and the 
erucible tipped. Pouring is continued until the metal 
flows out at the overflow holes, when it is known that 





the casting has been successfully performed. When 
cool, the statue is removed, the gates cut away, and 
the seams trimmed. The head, arm, and pedestal be- 
ing joined to the body, the work is finished. 

In casting the statue of Col. Wadley, the second one 
ever attempted in this way, the flask was placed at an 
angle, so shown in the frontispiece, the reservoir being 
at the upper corner. 

The success attending these efforts is due to the ex- 
perience and skill of the men, all of whom have been 
years in the business. The extreme care and attention 
they devote to every detail shows the great interest 
they feel in their work. The foundry is in charge of 














CASTING A STATUE OF HEROIC SIZE. 
Mr. John Pischof, while the finishing shops are under 
the control of Mr. Th. Lorme, both of whom have been 
for many years connected with bronze casting. 
————__ ——»- + > 
Sorghum, 

Atarecent meeting of the New York Chamber of 
Commerce, Dr. Peter Collier, who has made a special 
study of the cultivation and uses of sorghum, made an 
address, from which we extract as follows: 

The history of sorghum with us only dates back to 
1853, when William R. Prince imported from France a 
little sorghum seed, which Mr. De Montigny, the 
French Consul at Shanghai, China, had sent to the 
Geographical Society of Parisin 1850. In 1857 Leonard 
Wray, an English merchant, brought from Natal, 
South Africa, sixteen varieties of sorghum seed. To 
these last the name imphee was given, while the for- 
mer was known as the Chinese sugarcane. And yet this 
plant, whose merit as a sugar producing plant appears 
to have been recognized thirty years ago, had come to 
be regarded as mainly valuable for forage or as a source 
of aninferior quality of syrup. It was a great error 
obtaining in Great Britain and on the Continent, as 
also in our own country, that the East Indians were a 
rice-eating people. Fully nine-tenths of them subsist 
mainly upon sorghum seed. In Turkestan sorghum is 
the main cereal, as, owing to the excessive droughts, 
no others could be successfully grown. In the north- 
ern part of China, sorghum was grown as maize is with 
us, and for the same purposes, and it so entirely satis- 
fied the wants of the people that it had practically ex- 
cluded maize. I have personally obtained within a 
few months from Caleutta eleven varieties of sorghum 
seed, twenty-one varieties from the Dharwar district in 
Western India, three from Hong Kong, three from Foo 
Chow, two fromt Senegambia—in addition to eight 
varieties from Northern China, three from Cawnpore, 
India, and twenty-two from Natal, South Africa; in all, 
seventy-three distinct varieties of sorghum—not one of 
these appearing to be identical with any of the numer- 
ous varieties cultivated in the United States; and it is 
to be remembered that none of these varieties has ever 
been cultivated in either of these countries for any pur- 
pose other than the seed and such forage as might be 
secured from the stalks and blades. Indeed, it is pro- 
bably true that for the past thousand years the seed of 
sorghum has furnished food in greater abundance for 
both man and beast than have wheat and maize com- 
bined. 

It is admitted that the demands upon climate and 
soil of the sorghum, as also the details of cultivation, 
are practically identical with those of maize, although it 
is a matter of moment that the sorghum, provided only 
it secures a good start in the early portion of the season, 
is capable of withstanding not only, but even flourishing 
during a drought which would prove fatal to maize. 
The chemical compositiou. of sorghum seed shows it to 








be practically identical with maize; and for the pur- 


poses of food, or fattening, for the production of alco- 
hol, glucose, or starch, the one may be substituted for 
the other, and there is no reason for any difference in 
their commercial value. Grown as Indian corn is 
grown, for the seed alone, sorghum is a crop of equal 
value with corn, and we are prepared to believe that 
upon a plantation properly located with regard to the 
mill and with economy in management, the seed will 
pay the entire expense of cultivation of crop and the 
delivery of the cane at the mill, as one of our largest 
sorghum planters has assured me. 

It will be seen from tables which I present that the 
average amount of available sugar present in the juice 
actually expressed, from acrop actually grown, equal- 
ed 1,960 pounds per acre, while the amount of availa- 
ble sugar actually present in the crop, on the supposi- 
tion of 90 per cent of juice, was an average of 2,853 
pounds per acre. These certainly are astonishing re- 
sults, and since they have been published, there have 
been, in certain quarters, persistent and continuous 
efforts to cast discredit upon them, despite the fact that 
a committee of the National Academy of Sciences (our 
highest scientific authority) had unanimously indorsed 
the methods by which these results had been obtained 
as being ‘‘ among the best known to science.” 

The bagasse from sorghum contains not only a large 
amount of sugar, but other valuable food constituents, 
and it is, as it comes from the mill, in a mechanical 
condition admirably adapted for the silo and for eat- 
ing. It appears from averages of a large number of 
analyses, that the actual money value of bagasse for 
food is almost exactly double that of ordinary ensilage; 
and since many of our farmers are engaged in prepar- 
ing and feeding ensilage, it is worth while for them to 
consider the value for this purpose of the bagasse of 
the sorghum mills, at present used as fuel or for the 
manure heap. The bagasse, from which the sugar had 
been thus removed, was afterward submitted to the 
ordinary process for the preparation of paper pulp, and 
a sample was made, which, upon being submitted to one 
of our largest paper manufacturers, was pronounced to 
be of excellent quality, and worth four and a half cents 
per pound. A ton of cane would yield at least ninety 
pounds of such pulp, so that, with an average of ten 
tons to the acre, there might be made an amount of 
pulp worth $40.50. It is to be considered that each 
step in the process to which the cane is subjected in- 
creases its value for the production of pulp, and as 
there is nothing in the treatment which forbids its eco- 
nomical employment upon hundreds of tons of ex- 
hausted bagasse, there is reason to believe that ulti- 
mately this industry may be added to the production 
of sugar from sorghum cane, thus utilizing a waste 
product and increasing the profits on the crop. I 
think, therefore, that it may fairly be claimed for sor- 
ghum, from the facts which have been presented, that 
we have in it a crop fully the equal of Indian corn for 
its seed, and, in its stalks, fully as rich in sugar as is 
the sugar cane of Louisiana, and, besides, furnishing, 
in its bagasse, a material for the silo twice as valuable 
as common ensilage for food, or which bagasse may, by 
diffusion, yield at least an average increase in sugar 
and sirup of fifty per cent over that obtained by the 
mill, and then furnish to the manufacturer of paper 
excellent material for pulp. 


—_- +2 +o 
Alleged Successful Treatment of Hydrophobia, 


A native surgeon, M. Nursimula, has written a letter 
to the editor of the Times of India, from which it would 
appear that he has treated successfully a case having 
all the symptoms of hydrophobia. The treatment 
adopted was the subcutaneous injection of a sixteenth 
of a grain of atropia. The breathing became infre- 
quent (12 per minute), and the pulse slowed to the rate 
of 50 per minute. A quarter of a grain of morphia was 
injected hypodermically as an antidote to the atropia, 
and this was repeated several times. The symptoms 
disappeared the third day after the onset of the malady. 
The patient was a soldier, aged twenty-four, who had 
been bitten by a dog the week before the symptoms re- 
sembling hydrophobia appeared. If the case were one 
of hydrophobia, it must be allowed that the period of 
incubation was very short; the dog is not stated to have 
been mad, and it must not be forgotten that the pres- 
ence of symptoms closely resembling, if not identi- 
eal with, hydrophobia does not prove that the case was 
one of genuine rabies.— Lancet. 





— 
Lead in Enamels, 

A very rapid and handy mode of testing the enamel 
or tinning of cooking vessels, ete., for lead is recom- 
mended by M. Fordoz. The vessel is carefully cleaned 
to remove all grease, ete. A drop of strong nitric acid 
is then placed on the enamel or tinning, and evaporated 
to dryness by gentle heat. The spot where the action 
of the acid has taken place is now wetted by a drop of 
solution of potassium iodide (5 parts iodide to 100 of 
water), when the presence of lead is at once shown by 
the formation of yellow lead iodide. Tin present in the 


enamel, etc., does not give a yellow spot when the po- 





tassium iodide is added, the stannic oxide formed by 
the nitric acid not being acted upon. 
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_ A One Wheel Watch, 

A curiosity in the way of watches was shown by Mr. 
E. Sordet, director of the Watchmakers’ School at 
Geneva, before the horological section of the Society 
of Arts. This wonder is nothing less than a watch with 
one wheel, manufactured at Paris, in the last century, 
by a Mr. Gautrin. The watch was presented to the 
National Institute in 1790, being then in a deplorable 
state; but the teacher of the repairing section at the 
school, Mr. Emile James, has, aftermany hours of labor, 
succeeded in re-establishing harmony between the vari- 
ous organs, 80 that it is now in going order. The great 
wheel which gives the watch its name occupies the 
bottom of the case and the center of the plate; it has 
60 teeth, and is 33 mm. in diameter. Its axis carries 
two pinions, one of which receives the motive force 
from a barrel, and the other carries the minute work. 
The function of this great wheel is quadruple. First 
it acts on a lift, then on a lever operating on another 
destined to lower the axis of the watch, and lastly on a 
third lever, the latter serving to return power to the 
great wheel at the moment when the action relents by 
the rise of the axis. 
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Value of Patent Property. 


An illustration of the worth of afirst class patent, 
for a device that every body wants to use, is seen in the 
Bell telephone patent. The committee of three appoint- 
ed by the Ohio Legislature to investigate the telephone 
companies in Ohio have prepared a report in which they 
say that there are about 12,000 complete sets of instru- 
ments in use in the State, all owned and controlled by 
the American Bell Telephone Company, of Boston. 
These instruments are leased to the local companies at 
an annual rental of $20 for each set, making the annual 
tribute paid by these local companies over $200,000. The 
cost of each set of instruments did not exceed $3.35. 
On instruments which did not cost the Bell company 
over $40,000, it receives over $200,000 annually. The Bell 
company, before granting a franchise to a local com- 
pany, exacts from 30 to 35 per cent of the stock of the 
local company and from 20 to 25 per cent of the gross 
earnings of all toll lines. The committee declares that 
in its judgment the Bell company is an imperious and 
unconscionable monopoly, and should be restricted by 
legislation, or at least be taxed upon the commercial 
value of its instruments, and that it should be required 
to pay, in addition to the taxes upon its instruments, a 
tax upon gross receipts. 

A new industry was created when the Bell telephone 
was invented, and great ability has been shown in the 
administration of the company’s affairs from the com- 
mencement. To these facts the large profits are greatly 
due. Had the company’s affairs been less wisely man- 
aged, probably it would not now figure before the Ohio 
Legislature as an ‘‘ unconscionable monopoly,” fit only 
to be plundered by the tax gatherers. 

—_—_____—_~»+ 0 p> 
A Great Blast. 
The San Francisco Bridge Company recently made 


a large blast with a view of obtaining 90,000 tons -of 
rocks for constructing a sea wall at San Francisco. 


The quarry is a bluff, 60 feet high, at the water's edge | able for the kind of work to be undertaken. 


at the mouth of Visitation Valley. Eleven tunnels in 
all have been run and four have been exploded, 11,000 


pounds of Judson powder being used. Each tunnel | 
was 50 feet long, and extended to an L, in which was | 
the powder. From the J. to the mouth of each tunnel | 


rock and dirt had been ‘* tamped ” in as hard as possi- 


ble. The four explosions were to occur successively, | 


the first to loosen the cliff and make it easier for the 
second to become effective, and soon. The first explo- 
sion was awaited with some little apprehension by the 
harbor commissioners and other occupants of the tow- | 
boat. But when it occurred, with a dull, heavy sound, 
and it became apparent that fragments of stone were 
not to fly through the air, there was a unanimous de- 
sire that the boat should move nearer the shore. The 
other explosions occurred soon after. No. 3 was a 
grand affair. A great section of the cliff was toppled 
over, and huge bowlders and tons of dirt rushed down 
to the water's edge. The blasts were pronounced suc- 
cessful, and the quality of stone, on subsequent inspec- 
tion, seemed satisfactory to the harbor commissioners. 
It was estimated by the engineers that the 11,000 
pounds of explosives had displaced in about 10 minutes 
35,000 tons of rock and earth. 


0 
Spontaneous Combustion of Lampblack. 


Fires occurring from spontaneous ignition of vege- 
table black are very common. Oily rags are more 
liable to self-ignition during the summer after a con- 
tinuance of dry, warm weather. A sudden storm or a} 
shower of rain appears to give life, as it were, to the 
parched-up matter, and a fire is the result. It has | 
been also noticed that the reverse occurs after a con- | 
tinuance of wet weather. A few days sometimes are | 
sufficient to set up active and rapid combustion, espe-_ 
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varnish, turpentine, oils, ete. Lampblack, if packed|end. The lamp is connected by flexible cords to the 
in a leaky cask when freshly prepared, condenses the binding posts leading to the main battery and one of 
atmospheric gases on its surface, which, owing to the | the sections of the rheostat wire. 
porous nature of the substance, is very large in pro-| The apparatus is intended to be used in the photo- 
portion to its weight. In condensation the gases give | graphic dark room. The cell of the standard battery, 
out a certain amount of heat, which under favorable 8S, is the standard by which the electro-motive foree of 
circumstances is sufficient to cause the ignition of some | the Fuller, or main lamp, battery, M, is measured. 
inflammable substance accidentally present, which, by| The battery, 8, which is comparatively new, was de- 
combining with the condensed oxygen, liberates heat | vised by Mr. Geo. Wirt, who is connected with the 
enough to cause the ignition of vegetable black, which, | Western Electric Mfg. Co., of New York, and is a modi- 
when once started, soon spreads until the contents of | fication of the well-known Daniell battery. It is so 
the cask become red hot. | constructed that the fluids cannot become disturbed 

This spontaneous ignition is not infrequent in many | or mixed through any slight jarring. It consists of 
large carriage factories, and builders’ shops have been | three square bottles, 144 inches square by 444 inches 
destroyed solely from this cause, To put it in printed | high, with a neck % of an inch in diameter by 1 inch 
paper would insure ignition from the absorption of | long, securely clamped together with metal serew rods 
the oil in the printing ink by the lampblack, generat-| at the top and bottom, and held in an upright position 
ing gas which would soon ignite the soot or lamp-| by a light wood framework, as shown in the engraving. 
black. One among many instances of well attested | In the upper part of the adjoining sides of bottles I. and 
cases of spontaneous ignition is described in the Paint, | 11. is drilled a small hole % of an inch in diameter, and 
Oil, and Drug Review. It occurred at a large carriage | in the lower part of the adjoining sides of bottles II. 
works at Grantham, England, in a shop far away | and III. are similar holes, all arranged to correspond 
from fire or the chances of a spark. The paint shop! with each other. 
was gradually illuminated on a mild summer's evening| A soft rubber washer separates the bottles at the 
during daylight. It was noticed through the work-| holes, making a water tight joint, and also acting as a 
shop windows, and seen to be a tub of loose lampblack | support to hold in placea thin film of gold-beater’s skin, 
slowly consuming the cask. It was easily carried out | through which the liquids must pass by the process of 
on to the grass to finish its work. It was thought | endosmose and exosmose, from one bottle to the other. 
that, being near the grinding-paint stone, some oil had! Allof the bottles are filled with a dilute solution of 
been splashed into it, or an oily rag dropped into the | sulphate of zinc; within bottle I. is placed a piece of 
lampblack. The secret was soon found out by the | sulphate of copper about the size of a pea, which changes 
palette knife being found among the ashes of the | the solution to ablue color; the copper electrode at the 
cask, having been carelessly dropped in with some wet | bottom is connected by an insulated wire, which passes 
paint on it; or even without any wet paint, the dry, | through the cork to the backof thekey, K. Atthe bot- 
oily paint which accumulates on the blade near the | tom of bottle LL. is a small chunk of zine, which collects 
handle would be sufficient to cause ignition. It is not | any deposit of copper, should any pass through from 
the large quantity of oil, but the small quantity, | bottle I. 
which is the cause of it. This is so well known, that} Inthe top of bottle III. is suspended the zine elec- 
some coach makers, when they receive lampblack, | trode, which measures about 14% inches long by % 
put it into a sound cask and pour enough linseed oil wide and 14 thick; its conducting wire as shown passes 
into it to saturate the whole. | directly to the galvanometer, G. 

et 0 It will be noticed this arrangement gives a very con- 

AN ELECTRICAL STANDARD FOR MEASURING LIGHT. stant battery which cannot polarize, as each electrode 

Our large engraving represents a new form of arrang- | is completely isolated, and the separation of the bottles 
ing an incandescent electric lamp with reference to its| with the gold-beater’s skin also prevents an easy mix- 
j use as a standard light for photographic purposes, and _ ture of the solutions. Each electrode is never endanger- 
|is the outcome of a long series of experiments by Mr. | ed, but is kept immersed ina solution favorable to 
| Thomas A. Edison and his assistant, Mr. John Ott, in| retain it in perfect condition. 
charge of Mr. Edison's laboratory. | The main or Fuller battery, M, has been somewhat 
| The problem of obtaining a steady light and a uni-| modified, but consists of a zine electrode inserted in 
|form current from a variable battery, with lamps of | the porous cup, in which has been placed a teaspoon- 
| varying resistances, has been a puzzling one, but has ful of mercury and a dilute solution of sulphuric acid 

















|recently been very ingeniously overcome; and it is our | and water. 
| purpose to relate some of the incentives which led Mr. | In the glass jar are four carbon rods about one inch 
| Edison to reach the result obtained. | Square, arranged to fit in each corner of the jar, con- 
| During the past winter months the officers of the! nected by a ring of wire at the top to one conducting 
Society of Amateur Photographers, of this city, under-| wire, which passes out through the top of the cell. 
took to invent or provide some form of standard light | The jar is filled with the usual bichromate of potash 
| which could be depended upon, to be used in testing | solution, known as electropoin. A metal screw cap 
| the sensitiveness of different brands of gelatino-bromide | secures a rubber cover to the top of the jar, and there- 
'dry plates. It occurred to them that possibly Mr. Edi-| by prevents the evaporation of the solution. Six cells 
|son might devise a uniform electric light, the actinic | are employed, and are plainly seen, located on a shelf 
| qualities of which, it was well known, would be invalu- | at the right, in Fig. 1. 
| The amount of resistance inserted in the series isa 
The strength of the light required was to be equal to | trifle more than the resistance of the lamp while hot, 
one candle power. When the matter was first intro- | and consists{of a length of 5¢ feet of German silver wire 
duced to Mr. Edison, he was of the opinion there would | ;4$5 of aninch in diameter, divided into equal sections 
be no difficulty in obtaining a means of accurately | connected together at one end, as seen in the diagram 
measuring and controlling the resistance of such asmall | of Fig. 2, near the key, K, by.a metal link. One sec- 
lamp, if a battery was employed. tion lies upon the millimeter scale parallel with and 
The original plan was tointerpose a known resistance | directly under brass rod No. 2; the other also lies on 
in the main circuit with the lamp, which could be| the board under brass rod No. 1. The section of re- 
varied, and also an amperemeter or a voltmeter for | sistance wire under rod No. 2 is electrically connected 
measuring the variations of the current; but, after a| thereto by a hinged metal pointed foot and adjusta- 
large number of experiments, it was found impossible | ble collar, which may be adjusted to any point on the 
to make an instrument delicate enough to accurately | rod over the millimeter scale, and is secured by a set 
measure the very low resistance in the lamp, which is| screw. The position of this collar is never changed 
said to be equal to about three-fourths of an ampere. | except when a new lamp is to be inserted in the cir- 
Mr. Edison then turned his attention to the utiliza-| cuit. The section of resistance wire under rod No. 1 
tion of the electrical compensation balance invented a| is electrically connected to the latter by a sliding col- 
few years ago by Prof. Poggendorf, which is generally | lar provided with a spring, at the end of which is a 
recognized as being the most delicate method of meas- | grooved brass wheel about % of an inch in diameter, 
uring electro-motive force of batteries, and at the same | which bears directly upon the wire. 
time has the advantage of being entirely free from any| In the diagram, Fig. 2, the arrangement of the ap- 
detrimental polarization. paratus will be seen more clearly. 8 represents the 
In this method of measurement the currents from two | “ standard battery,” G the galvanometer, No. 2 brass 
batteries are so balanced by the insertion of a variable | rod with fixed collar, No. 1 brass rod with mova- 
resistance that, if a galvanometer is inserted in the cir-| ble collar, R resistance wire, which also connects with 
cuit, no traces of a current can be perceived. wire under rod No. 2, K key in the circuit of standard 
The arrangement as shown consists of a standard | battery, L the electric lamp. 
constant battery, a galvanometer, a key, a rheostat or! In order to intelligently understand the operation, 
resistance wire made in two sections, two parallel brass | we will detail the two different circuits of the hat- 
rods arranged directly above each section of the wire, | teries. 
provided with adjustable collars, which connect the| The circuit of the Fuller battery, M, is from the posi- 
bars to the sections of wire, and a switch, all fixed|tive or carbon pole of the battery to brass bar No. 








|upon a base which rests upon a photometric testing | (see Fig. 2), through the collar, spring, and wheel to 


box. Within the latter, supported upon a sliding | the German silver wire, R, to the lamp, L, and then 
board, is the standard electric lamp. | back to the negative or zine pole of the battery. It 

Hinged to this board is a long wood rod, which when will be seen that by sliding the collar on rod No. i, the 
the side of the box is closed, as it is intended to be for | amount of resistance in this circuit is easily increased 


cially among sweepings in paint and oil stores, con- | actual work, permits the operator to move the lamp at | or diminished. 


sisting generally of wood dust, dried vegetable and | the open end to different distances from the sensitive 
animal powder, colors more or less saturated with | plate, held in a plate holder slide, shown at the opposite 


The cireuit of battery 8 is from the positive or cop- 
per pole through the key, K, to the resistance wire, R, 
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| 
thence through the pointed foot and fixed collar to| necessary to locate the hinged pointed metal foot un- | by the light is dissolved out. 


brass bar No. 2, through the galvanometer, G. and 
back to the negative or zine pole of the battery. 

In the lamp circuit a switch is inserted for turning 
the current on and off when testing. 

It will be noticed that there is a section of the resist 
ance wire, R (the amount between the end connecting 
with key, K, and the pointed foot under rod 2), through 
which the current from each battery flows; and although 
the current from the main battery, M, has a circuit in 
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Fig. 3.-SENSITOMETER SCREEN. 


dependent of the galvanometer, it is in this section of 
wire that both currents are brought into juxtaposition 
and the electro-motive force of the erage Pge = vid com. 
pared with that of the constant battery, The varia- 
tion is at once noticed on the galvanometer, and is easily 
regulated, as will be hereafter described. 

In operating the lamp, the switch in the lamp circuit 
is first turned on, then the key, K, is pressed, which 
brings the current of the standard battery, 8, into op 
position to the current from the main battery, through 
the galvanometer, G. If the electro-motive force of 
the main battery is too weak, the needle of the galvano- 
meter will be sent to the right of zero a few degrees by 
battery S; but such movement is at once overcome by 
diminishing the resistance in the main circuit through 
the sliding of the collar on rod No. 1 toward the left, 
in the direction of key, K. As quickly as the resistance 
is cut out by this movement, so is the needle of the gal- 
vanometer forced back to the left until it reaches the 
zero point; then the batteries are exactly balanced, 
and the light obtained is equal to that of a standard 





der the brass rod No. 2 at a different point on the mil- 
limeter scale, to correspond with the number marked 
on the label attached to each lamp. 

The mode of testing the candle power of each lamp 
is to first set the hinged pointed foot arbitrarily at 
some number on the millimeter scale, then to turn on 


the switch of battery M, and gradually slide the} 


wheeled collar from the extreme right hand end of rod | 
No. 1 to the left until enough resistance is cut out to 
make the intensity of the light from the lamp equal | 
the light of a standard candle, and at the same time | 
to see that the reading of the. galvanometer is zero. 

The average of a large number of photometric read- 
ings is taken to determine the uniformity or the inten- 
sity of light emitted from the standard candle. 

In view of the differences in the lamps, each one is 
marked with a special number, which is the separate 
test, as was shown on the millimeter scale, when it was 
originally tried, and is to be used when the lamp is put 
into the main circuit of battery, M, in the manner 


| previously described. 


The electrical standard of light thus obtained is far 
more constant and reliable than that obtained from the 
standard candle in that all variation of the flame or the 
uncertainties of the wick are avoided. The galvano- 
meter employed is of the ordinary pattern, having an 
estimated resistance of about 500 ohins. 

As soon as any blackening occurs on the interior of 


ithe globe, or even before it, which is due to the 


gradual destruction of the carbon film from long use, 
the lamp is removed and a new lamp substituted. 

The lamp when employed in making the photographie 
tests is used but a few seconds at a time, and it is esti- 
mated one lamp will, on this account, be good for sev- 


| eral thousand tests before the variation of the light will 


amount to more than one per cent. 

Much credit is due to Mr. Edison and his assistant in 
working out the practical details of the apparatus, and 
the simplicity and delicacy by which the resistance is 
employed to control the current of the variable bat- 
tery is especially commendable. 

So delicate is the balance that the resistance of 
quarter of an inch of the resistance wire can be read 
on the galvanometer. 

The application of the light in testing the sensitive- 
ness of photographie dry plates may be described as 


follows: A sensitive dry plate is placed in contact with | 


a Woodbury carbon screen (see Fig. 3), such as is used 


in a Warnerke sensitometer, ina plate holder, and the 


latter is set into a groove at one end of the testing box, 
the slide protecting the plate from all light, then being 
withdrawn, as shown in Fig. 1. The electric lanip is 
then placed so as to be opposite the center of the screen 
and twenty-four inches therefrom. The switch put- 
ting the battery M in cireuit is now turned on, and 
the light emanating from the lampis allowed to act 
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It is again washed, and 
| when dry is laid film side down upon a piece of white 
paper. The highest number on the finished negative 
which can be seen represents the sensitiveness of the 
| plate, and by means of comparative tests the relative 
sensitiveness of different plates is thus easily deter- 
| mined. 

It should be mentioned that the Woodbury screen 
(Fig. 3) is a plate of glass coated with a film of carbon 
| tissue divided into squares, and is made by exposing 

the sensitized tissue behind another negative screen 
| havi ing similar squares, for a certain number of minutes 
| to the light of the sun, and afterward developed, by dis- 
| solving out, with hot water, the parts of the film un- 
| acted upon by light. Each square is shaded to be a 








Fig. 2.-DIAGRAM OF CIRCUITS. 


trifle more dense than its neighbor, and they are dis- 
ar wigs by numbers. 

No. 1, it will be noticed, is quite transparent, while 
No. 25 is nearly opaque. The row of figures at the bot- 
tom is intended to show in a more compact way the 
difference in the shading. 

A sensitive plate showing a reading of 25 will be re 
garded as having an extreme degree of sensitiveness; and 
other things being equal, such as freedom from fog in 

| the film, will be excellently adapted for taking instanta 
One showing 14 would be considered 


neous pictures. 
very slow, but excellent for copying or for ordinary 
landscape work. Nearly two hundred tests have been 
very successfully made with the lamp, and it forms a 
valuable addition to the photographic laboratory. In 
addition to its application to photography, the light 
may be used for many other purposes, such as compara- 
tive photometric tests with other kinds of illuminants. 
It forms a ready and convenient standard for use in the 
laboratory, or even for use in gas works, and is an im- 
provement which has long been sought for. 
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Fig. 1—ELECTRICAL APPARATUS FOR MAKING PHOTO-SENSITOMETRIC TESTS. 


candle; at this zero reading we have also a constant | 
| stopped by turning off the switch. 


number of volts of electro-motive force. 
A banch of twenty lamps accompany the apparatus, 
and may be seen resting upon the base board near the 


galvanometer. Although all of the lamps may possess 


the same electrical resistance, they will not emit an equal | 


upon the screen for twenty seconds; it is instantly 


The sensitive plate is next removed from the plate 


holder and placed in a developing solution of a given | 


strength for five minutes, and it is then taken out. 
washed, and immersed ina fixing bath of hyposulphite 


| Mr. Edison and the Society of Amateur Photogra- 
| phers are to be congratulated on their success in at 
last having found a practical method for the more 
exact measurement of light. It is a matter of sei- 
entific interest to the community at large, and is well 
worthy of the attention of all who are in search of a 


amount of light, hence in inserting a new lamp it is| Loft soda until the bromide of silver film unacted upon | standard light. 
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MONUMENTAL NESTS, 
BY C. F. HOLDER. 

Among the many fictions of zoology, that relating 
+o the method of nesting of the flamingo seems to have 
een one of the most fortunate in surviving, as it is 
within a year that the question has been fairly 
In almost every popular book of the day, 
where the nest and bird are figured, the latter is 
_hown sitting astride of the nest. In one of the late 
taxidermists’ exhibitions, a group of these birds was 
played, superbly mounted, and correct in every de- 
tail exeept this—that the legs were astride the nest. 

sir John Richardson writes in his Museum of Natural 
History: “The nest of this bird is very curious, being 
a small hill of mud with a cavity in its summit. In 
this the female lays two or three eggs, which she 
hatehes by sitting astride upon the hillock.” Nuttall 
evidently took the same view of it, for he says: 
“They breed in societies in inundated marshes; during 
the progress of incubation raising the nest to the 
height of the body by collecting mud into a hillock with 
theirfeet, where they brood and hatch, often standing 





only 
settled. 


dis 


in the water.” 

It finally occurred to some one to examine a flamingo, 
and measure the top of the nest, when it became evi- 
dent that the diameter of the nest was greater than 
the distance between the legs of the bird, and that 
such a position was impossible. 

Mr. Maynard has settled the matter by visiting a 
rookery in the Bahamas, where he observed hundreds 
of these birds upon the nest; and in every case the 
legs were drawn up, the flamingoes nesting like other 
birds, as the stork, for example. 

The nests in this rookery were from one to four feet 
in height, formed of mud, and standing partly in the 
water. It is interesting to note in this connection 
that. although the flamingo does not dangle its legs on 
either side of the nest, there is an American bird that 
does, and I am indebted to Mr. Richard Holder, of 
Freeport, IIL, for a sketch of the nest of a sandhill 
crane (@rus canadensis) that formed one of a number 
observed on his estate near Bloomington, Ill. For 
several years they were not disturbed, and he had 
many opportunities for studying their curious ways. 
The nests were formed in a marsh, some of them being 
built in the water, of mud and rushes in a pillar shape 
to a height of about two feet, and in some cases more, 
having a regular and somewhat ornamental appear- 
ance. They were surrounded by rushes, and so pro- 
tected from view. 

In nesting, Mr. Holder informed me that they sat 
upon the nest exactly as the flamingo was supposed 
to do, witha leg hanging down on either side, resting 
on the ground orin the water, so that they could easily 
rise and step away. For a number of successive years 
they were observed in the same locality always resting 
in this way. At this time they were extremely pug- 
nacious, attacking all comers with great fury, striking 
with their powerful wings and beaks. 
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numbers. In former years they were seen in vast DR. OCHOROWICZ’S LOUD-SPEAKING TELEPHONE. 
quantities. Of their noise, Captain Amidas said that An endeavor has, for a long time, been made to de- 
when he landed on Wokokon Island, on the North vise a telephone system that should transmit speech 
Carolina coast, it sounded as if an army of men had to a distance with sufficient intensity to be heard 
shouted in concert. within a certain radius around the apparatus, and 

Concerning their migrations in the early times, without the necessity of applying the receiver to the 
Nuttall writes: “In the month of December, 1811, ear. 


while leisurely descending on the bosom of the Missis- The problem has already been partially solved by 
Mr. Gower, and by Mr. Edison in his electro-moto- 

r Saewas sie 4 re bie. $s graph. Dr. J. Ochorowicz has recently presented a 
| | til completer and more perfect solution to the Inter- 


national Society of Electricians and the French Society 
of Physics. 
In the construction of his apparatus the inventor had 





especially in view the application of it to the audi 
torium of theaters, for which, in fact, it appears to 
be well adapted. The system, as a whole, includes a 
transwitter of variable resistance, the special arrange- 
ment of which Dr. Ochorowicz keeps secret; and of a 
magnetic telephone receiver, whose principal features 
are shown in the annexed cut. This receiver, which 
is identical with Bell's, since it contains the three es- 





sential parts of that instrument (magnet, bobbin, and 
vibrating disk), differs from it, however, by import 
ant modifications of form, to which it owes its re- 
markable power. 

The magnet consists of a hollow steel cylinder, con- 
taining a logitudinal slit about a fifth of an inch in 
| width. Tothe center of this are fixed two small soft 
iron cores, upon which are placed two bobbins 
that are traversed by the undulatory current modu- 
lated by the transmitter. These two bobbins are in- 
closed in a sort of elastic metallic box, formed of two 
thin sheet iron disks held parallel by their external 





edges upon a cylinder, The lower plate, which is 





| firmly affixed to the magnet, contains two apertures, 
—_—-—_--——_—__— ae ae allow the iron covers to pass freely. 


OCHOROWICZ’S LOUD-SPEAKING TELEPHONE RECEIVER. The magnetization of these cores keeps the box 


thus formed in a state of tension, and the two ends of 





sippi, in one of the trading boats of that period, | had sheet iron slightly depressed and attracted toward each 
an opportunity of witnessing one of these vast migra-| other. The effect of the variations in the undulatory 
tions of the whooping cranes, assembled by many current which is traversing the bobbins is to increase 
thousands from all the marshes and unpassable swamps or diminish the magnetization of the cores, or, we 
of the North and West. The whole continent seemed might say, to cause the flow of force to vary. The box 
as if giving up its quota of the species to swell the becomes compressed or dilated under the action of 
mighty host. Their flight took place in the night, ;such variations, and vibrates in its entirety. 

down the great aerial valley of the river, whose south-| Thus is explained the power of a receiver which, 
ern course conducted them every instant toward |connected with Dr. Ochorowicz’s special transmitter, 
warmer and more hospitable climes. Theclangor of | has permitted speech, song, and music to be heard 
these numerous legions, passing along high in the air, | throughout the entire hall of the Geographical Society 
seemed almost deafening; the confused ery of the vast |—a room capable of holding as many as five hundred 
army continued with the lengthening procession; and | persons. The telephone receiver is capable of operat- 
as the vocal ery continued nearly throughout the | ingasa transmitter. Speech is, in this case, transinitted 
with less power, but it has still enough intensity to be 





whole night, without intermission, some idea may be | 

formed of the immensity of the numbers now assem | easily and very distinctly heard at a yard or two from 

bled on their annual journey to the regions of the | the receiving apparatus. 

South.” In the microphone transmitter employed by Dr. 
One of the albatrosses erects a nest two feet in height, | Ochorowicz, heat appears to play a certain role, if we 

lrounding it off so that the top is much the largest, jare to judge by the fact that all the experiments re- 





The courtship of the brown crane, as it is also called, | allowing a full rim to hang down on all sides, so that | peated before the Society of Electricians, February 4, 


isan amusing performance, and from a 
shelter near this rookery the actions of 
the birds were often watched. The love- 
making appeared to consist of feats of 
physical prowess enacted by the males 
for the benefit and amusement of the 
gentler sex. The performance includes 
the most absurd and grotesque move- 
nents. A bird would suddenly raise its 
wings and run about, capering this way 
and that, as if taking steps to the meas- 
ure of some accompanying music. Now 
it would leap in the air, hopping entirely 
over the back of a comrade, as shown in 
the accompanying illustration, then strutting off 
with an inimitable dandified air. 

Nearly all the cranes are noted for their curious 
and erratic actions at this period, but none equal 
those of this great bird. In appearance they are 
exceedingly majestic, standing nearly or quite 
four feet high, and presenting a curious spectacle 
when on the wing. 

These birds range now from Florida to the 
Pacific, wintering as far south as Florida. They 
appear in the Washington Territory in April, ar- 
riving in large flocks, and building on the most 
exposed parts of the open plain—a plan that en- 
ables them to discern their enemies along distance 
off. In the Colorado River valley they are very 
common in the summer time; flocks composed of 
any thousands often appearing in quick succes- 
sion, the roar of their wings and the loud ery of 
the leaders being audible a great distance. The 
nests of the flamingo and sandhill crane are not 
unique, as quite a number of birds build in a 
similar way, the nest being elevated for various 
purposes. That of the whooping crane is at least two | 
feet high, and, according to some authorities, the ele- | 
vation is to allow the legs of the bird to rest on either 
Side, as in the case of its ally, the sandhill crane. While 
the latter bird is confined more to the interior por-| 
tions of the continent, the whooping crane is found in| 





various localities on the coast, but in yearly decreasing | from drowning is by no means a painful one. 
















froma distance they look like in- | succeeded except the last. Dr. Ochorowicz attributes 
verted hats. Professor Mosely | this result to the fact that it is necessary for the micro- 
found a practical use for them on | phone to be warm in order to be regulated. As soon 
the Challenger voyage, utilizing | as it ceases to be so, the regulation is destroyed, and is 
them as seats when he became | not effected again until a new heating occurs. Since, 
fatigued tramping over the desert |in the experiments mentioned, Leclanche piles were 


spots in which thev were found. used, these became polarized after a certain time, and 





+ + oe . allowed the receiver to get cool. Such an inconven- 
DROWNING Nor Painern.—A |ience is remedied by the use of Daniell and Lalande 
good deal has been written as to! and Chaperon piles, or of accumulators. It must be 


1 PIP AE RR I RA7#| also noted that, in Dr. Ochorowiez's sys- 





tem, transmitting is done directly, with- 
out the intermedium of an induction coil 
acting as a transformer.—La Nature. 


Photo Notes, 

The Mittheilungen says: Herr Himly 
(of the firm of Siemens and Halske) was 
lately commissioned to photograph a docu- 
ment with an aniline blueink. Of course, 
the usual process was unsuitable, as the 
writing would have come out white. Herr 
Himly then tried a plate stained with aza- 
line, and the reproduction succeeded to 
perfection. The editors were also success- 
ful in photographing, in the same way, 

i / dra Wings upon yellow paper. 
what the sensations! Herr Himly also communicates to the same paper a 
of people are suppos- slight novelty in the treatment of lichtpaus pictures 
ed to be who are| upon ferro-prussiate paper. It oftens happens, par 
drowned. The Nau-| ticularly in summer, that pictures on ferro-prussiate 
tical Magazine for | paper are overprinted, and their blue color assumes a 
March relates how a | dirty, dark, greenish tint. Such prints may easily be 
HABITS OF THE CRANE, little girl who was|saved. Herr Himly prepared a very weak solution of 
thrown into the! caustic potash, and places the overprinted picture in it 
Thames, at Kew, by its nurse, explained the matter to | until the lines become clear and the whole thing ap- 
a jury in her own simple way: *‘I sank till I felt my| pears gray, the greater part of the coloring matter 
feet touch the bottom, and then I fell asleep till I found | having been converted into iron oxide. He then pre- 
myself wrapped up ina blanket in the boat house.” | pares a weak solution of hydrochloric acid, and im- 
She added: “ There was no pain beyond the first shock | merses the print, when it once more comes out a fresh 
of the water.” It may thus be gathered that death | blue color. The picture is then washed and dried in 
{the usual way. 
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ing street trees, to trim them toa bare pole and cut 
off the top, like the left hand tree in Fig. 1. 
treatment, however, nearly always resulted in success 
in securing the growth of the tree, for if the top had 
been allowed to remain, it would have been too heavy 
for the mutilated roots. The wind would have blown 
it about, and the supply of moisture from the soil 
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Fig. 1. 
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above a little farther out than the lower cut, and the 
Many will remember when it was common, in plant-' limb is severed without injury. 


The whole may then 
be made smooth by sawing off the stump nearer to the 
body of the tree, or this second sawing may be avoided 
by bringing the two first cuts nearly in the same line, 
the upper one being slightly outside the lower one. 

A very common and bungling mode of pruning off 
side limbs is to leave stumps two or three inches 
long. The new wood attempts to heal the wounds in 
the process of growth, but many years are required to 
cover them. The mound which the growing wood 
forms at their base, shown in Fig. 5, renders a larger 
wound necessary if the whole is pruned away to form 
a smooth tree. 

In planting and raising trees on ornamental grounds, 
they should not be pruned away from their natural 
shape; but while deformity is always to be avoided, 
the characteristic beauty of every kind should be re- 
tained. The attempt should never be made, for exain- 
ple, to train the American elm into 
the form of a Lombardy poplar, 
nor the oak into a weeping willow. 
The oak has its own peculiar char- 
acteristics, as shown in Fig. 6; the 
rounded head and drooping branch- 
es of the elm give it a grace and 
beauty which should be strongly re- 
tained. When these and other or- 
namental trees are young, their 
forms may be directed in pruning 
by adopting the principle repre- 
sented in Fig. 2, at the same time 
avoiding stiffness and formality. 
The Norway sprucé, and some other 








would have been insufficient for the large mass of | evergreens, exhibit the finest shape when the branches 


leaves above. This result will be obvious on examining 


the central figure which represents the tree before re- | 


moval, with all its top, showing partly the length of 


the roots in the soil, which, however, are twice as long 
as represented, as tree roots in general are found to be 
quite equal to the entire height of the tree, and often 
much more. 


it is obvious at once from the picture that these short 
roots could not hold and feed the entire mass of branches 
and leaves. 


The bare pole, however, is long in recovering from | 


this severe lopping and in forming a new head: but if 
the pruning is performed so as to leave three-fourths of 
their length, and with most of the small shoots cut 
away, the roots will then be able to sustain them, and 
a new head will be readily formed from these shorten- 
ed branches in much 
less time. 

It 
that the shortening 
should be 
done, that 
new head may have 
a good, symmetrical 


is 


sO 


form, and no dead 
stubsremain. Fig. 2 | 
represents a_ single 


side branch, and by 
the small dotted lines 
the place is indicated 
where it may be cut 
off. ‘By selecting the 
place of a fork, and 
eutting away the longer of the two at this fork, no 
stump will be left. If this is done at the outer line, the 
branek wil] be reduced nearly one-half; and if at the 
inner line, two-thirds or three-fourths will be cut away, 
and an even, smooth head thus obtained. 

If a proper framework is provided for the head when 
the tree is young, but little heavy pruning will be re- 





Fig. 2. 


The cireular line at the base shows the | 
usual length of the roots when cut in taking it up, and | 


‘are allowed a natural sweep by resting on the ground, 
asshown in Fig. 7. By selecting those specimens in 
the nursery row which show this luxuriant and droop- 
ing habit, very fine forms may be secured. Persons 
'who have no appreciation of natural beauty are occa- 
sionally met with who trim up the stems several feet 
from the ground, Fig. 8, reminding the spectator of 
boys on stilts. 

The most unnatural and deformed mode of training 
ornamental trees, and mostly confined to evergreens, is 
seen in what is termed topiary work. In Fig. 9, the 
central object represents an evergreen trained into 
something most nearly resembling a haystack, a form 
often met with in dooryards and small places. The two 
other trees are given forms as remote from their natur- 


,al grace as can well 


|be imagined. 


important | 


properly | 
the | 


quired afterward ; but neglected trees often require , 


some lopping of large branches in after years. Some- 





Fig. 3. Fig. 4. Fig. 5. 


times the saw is set in at the top of the branch and 
near the body of the tree, and when cut nearly through, 
the weight of the limb bends it down and it splits off, 
leaving a bad wound, as shown in the figure (Fig. 3). 
To avoid this disaster, set the saw on the lower side 
and cut in a short distance (as in Fig. 4), and then cut 

* To that excellent agricultural newspaper, The Cultivator and 
Contry Gentleman, we are indebted for the illustrations and article on 
* Pruning Ornamental Trees,”’—Ep. 


| for a passage next to the 


The 
labor required to 
keep such trees con- 
stantly in these un- 
meaning shapes 
would be _ sufficient 
to take care of ten 
times as many train- 
ed in their own char- 
acteristic forms. 

Less objectionable, 
but still giving a 
somewhat stiff and 
unnatural outline, 
arc the gateways 
seen on highly fin- 
ished grounds, Fig. 
10. Four trees are 
planted, or two on 
each side of the passage, the two nearest the gate be- 
ing bent and brought together over the center, and 
the two outer ones allowed to grow erect. With much 
labor in training and shearing they are given the form 
represented. More pleasing to the admirer of natural 
beauty is the gateway 
shown in Fig. 11, where 
the trees have their na- 
tural growth, and are 
cut away only enough 


© 
< 





gate. A passage through 
a hedge or screen is 
easily made in this way, 
and if the hedge is part- 
ly obscured by irregular 
|planting near its sides, 
| the whole view may be 
entirely in keeping with 
j natpens planting of the 
| grounds. 

The remark is some- 
times made with much 
confidence, in referring 
to the various forms of training ornamental trees, 
whether stiff or graceful, natural or distorted, that 
there is ‘‘ no disputing tastes,” and that one person’s pre- 
ference is as good as another’s. This would not be ad- 
mitted as universally true by any one, as applied to the 
difference between a beautiful Grecian statue and one 
of the coarse images of pottery kept as idols by savage 
nations, and no American would admit that the prac- 
i tice of the Chinese women in distorting their feet into 
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the shape of apple dumplings is preferable to the na- 
tural form. For similar reasons, the natural grace of 
ornamental trees wil! be preferred by a cultivated 
taste to stiff and grotesque shapes which entirely ob- 
s¢cure the natural beauty. The frequency with which 
minor deviations are seen from true taste renders the 
exhibition of just principles a matter which should not 
be overlooked, but which should be presented fre- 
quently to the public. 


ee 
The African Inland Sea. 


A party of French engineers and hydrographers has 
left for Tunis, charged with making the necessary 
studies on the spot for the construction of the harbor 
in the Bay of Gabes, at the mouth of the Oued Mellah, 





| 
| 
| 








Fig. 9. 


in connection with the canal which is to establish navi- 
gable communication between the Mediterranean and 
the Chotts. It will be remembered that, in the early 
spring of 1883, M. De Lesseps made a trip to those great 
|marsh lakes in Southern Tunis which it is the inten- 
| tion to convert into a vast inland sea, with a view of 
| testing the results of the late Colonel Roudaire’s sur- 
vey, and that he came back convinced that the scheme 
was practicable. The expedition which has now started 
will also make investigations as to the feasibility of 
sinking artesian wells along the route, and the survey 
for a railway which it might hereafter be thought ne- 
cessary to construct. 

The head of the expedition is Commandant Landas, 
Professor of Topography at the School of Saint Cyr. 
He is accompanied by M. Baronnet, who assisted Colo- 
nel Roudaire in making 
the preliminary surveys, 
and several other engi- 
neers. It may be advisa- 
ble to recall to mind the 
chief features of the report 
on the undertaking which 
M. De Lesseps published 
after his return from Tunis 
in 1883. It states that the 
estuary of the Oued Mel- 
lah, which is to be the be- 
ginning of the canal lead- 
ing to the Chotts to be in- 
undated, offers a part, cov- 
ered at high water, of suffi- 
cient breadth, which might 
easily be excavated, and 
would form a part shelter- 
ed by nature from all the winds from northeast to south 
passing by the west. The winds from northeast to 
south passing by the east would not be dangerous to 
the breakwaters. The roads in front of the entrance 
| are, moreover, in exactly the same situation as those of 
Gabes. The navigation in the canal, according to the 
report, would offer no difficulty, as the canal would 
form almost a straight line. The calcareous rocks 
found by Colonel 
| Roudaire’s soundings 
in 1879 at the base of 
| the Gabes bar, but of 
comparatively unim- 
portant extent, are 
|an advantage rather 
than an inconveni. 
ence at the mouth of 
thecanal. They will 
furnish the requisite 
material for the con- 
struction of the pier 
and port buildings. 
M. De Lesseps thinks 
that, considering the 
nature of the _ soil 
traversed, it will be sufficient to cut, in the alluvial 
part, a canal, on the average 80 to 100 feet wide, which 
will be further widened by the action of the current. 
This cutting could be executed in the maximum period 
of five years, at an estimated cost of £6,000,000. The 
proposed inland sea would be fifteen times as large as the 
Lake of Geneva. It has an elevation much lower than 
the level of the Mediterranean, the depression being in 
some places as low as 165 feet below that level.—Jron. 
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ENGINEERING INVENTIONS, 


A device for feeding ait to furnaces has 
been patented by Mr. William Thomas, of Pittston, Pa. 
‘This invention covets @ special construction and ar- 
rangement of parts for a steani blower or nozzle, more 
especially for use in furnaces in which culm is burned, 
in burning which the ashpit is usually closed and air 
forced through a tube, 

A boiler ash pan has been patented by 
Messrs, James C. Afiderson and Fratik H. Latimer, of 
Winnipeg, Manitoba, Canada. This itivéhtidn relates 
to ashpans of locomotive arid other boilets, and has for 
its object the insuring Of an even draught of air and its 
distribution where most effective, ait chambers being 
employed, arid with them slots that can be closed, to 
form a tight bottom to the pana, 

———_ oe 


AGRICULTURAL INVENTIONS. 


A combined cotton sweep, chopper, etc., 
has been patented by Mr. Thomas J. Fowler, of Bir- 
mingham, Ala. This invention covers a special con- 
struction, intended to be simple and inexpensive, and 
readily adjusted and controlled, for a machine to sweep 
or bar off the plants, chop them to a stand, and dirt or 
bill them at one passage along the row. 

A hay stacker has been patented by Mr. 
Philo F. Terry, of Green City, Mo. This invention 
covers certain mechanism whereby the loaded carrier is 
drawn up the inclined track and the load is automati- 
cally discharged on the stack, the apparatus adjusting 
itself for the descent of the carrier for the next load. 

A corn planter has been patented by Mr. 
Ferdinand Cletiens, of What Chee, Towa. The seed 
dropping slides of the Beed boxes are attached to a frame 
hinged to the axle, contiected with the axle by a rock 
shaft with arms, a sliding bar and its holding spring, 
and a cam wheel, so the seed dropping slides are ope- 
rated by the revolution of the axle and its wheels. 

















Spring having hooked ends; and there being a cotinect- 
ing wire by which the fan ean te operated from the 
treadle. 

A ticket clip has been patented by Mr. | 
William Souter, of Leeds, Mass. It is an approximate- 
ly U-shaped piece of spring metal having curved arms, 
with their convexities presented toward each other to 
form clamping jaws, one of the arins having a spring 
tongue or clasp, forming an improved deviee for hold- 
ing tickets Oni garitiérita: 

An aiitomatie buttoii fastening inachine 
has been patented by Mr. Albert Hall; 6f Cypress Hills, 
N.Y. This invention ¢overs iin imprévetneht 6n a 
former patented invention of thé saitie ihvetitor, and 
consists mainly in combiiiing witli the fastening device 
means for automatically feeding the buttoiis aiid but- 
ton fastenings to the hamnier. 

A water carrier has been patented by 
Mr. James F. Fine, of Lake, Washington Ter. This in- 
vention covers a special construction and combination 
of parts for a self-acting traveler or carrier adapted to 
run upon a wire or other tram, whereby people {living 
upon mountains may easily obtain water from the val- 
ley below with buckets. 

An oiler has been patented by Messrs. 
John J. Leavitt and John Q. Leavitt, of Salt Lake City, 
Utah Ter. It has a valve seated in its spout or nozzle, 
of special construction and operated in a novel way, so 
that the nozzle may be held downward without waste 
of oil, and only as much oil as needed for Iubrication 
will be allowed to flow otit at the desired spot. 

A photographic camera has been pa- 
terited by Mr. Walter Clark, of New York city, This 
itivention covers a rotatitig lens holder éombined with 
acamera box of special Coristrietién, with separate 
ipertures for exposure and focusing, and fixed object 
Zlasses separate from the plate holders; whereby the te- 
moval and replacing of the plate holde# is nét necessary 
in order to obtain a focus, 





——_-_$0-+ 
MISCELLANEOUS INVENTIONS. 


A harness pad has been patented by Mr. 
Herman A. Fonteine, of Auburn, N. Y. It is formed 
with transverse slots for admitting a free circulation of 
air to the skin of the horse covered by the pad, to pre- 
vent heating and chafing. 

A stocking or garment supporter has 
been patented by Mr. Sherwood B. Ferris, of Lakewood, 
N.J. This invention provides a snpporter consisting of 
ajcord with an adjustable loop at its upper end, a slide at 
its lower end, and a button attached to the slide by a 
flexible connection. 

A collar button has been patented by 
Mr. Henry J. Geer, of Attleborough, Mass, This inven- 
tion consists in the combination, with a U-shaped plate, 
of a spring catch, a hinged plate, and a headed stud, de- 
signed to work so the button cannot drop out of a large 
button hole, and cannot work loose. 

A power jack has been patented by Mr. 
John W. Massey, Of Shuqualak, Miss. This invention 
telatesto power jacks for leveling buildings, laying 
flooring, rolling logs, etc., and is an improvement on a 
former patented invention of the same inventor in this 
particular line. 

A wedge has been patented by Mr. 


Charles R. Countryman, of Sherman, Wyoming Ter. 


This invention consists in details of the firing devices | 


by which the charge in the wedge is so exploded that 
the force is expended in splitting the log without dam- 
aging the wedge, which may be used repeatedly. 

A bicycle has been patented by Mr. Har- 





An oil cup has beet paterited by Mr. 
Ezra Best, of Quincy, Ill, This invention felates to oil 
| cups used for supplying oil to bearings of machinery 
| within steam chambers, and provides means for utiliz- 
ing condensed steam to cause the oil to flow into the 
| delivery pipe, and to control the amount of steam supply 
and oil, while enabling the operator to see exactly at 
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ing machines, a betit rod carrying a fan holder, a spiral 





with a base ahd means of attaching it to the floor, a 
head piece pivoted td the base and aflapted t6 hold the 
swinging edge of the door, the head caftying 4 apriti¢ 
and tongue stop, with other special features, forming ati 
inexpensive device for holding doors open to any desir- | 
ed extent. 

A feathering paddle wheel has been pa- | 
tented by Mr. William Emmett, of Logansport, Ind. | 
Longitudinally slotted shafts are journaled in end 
wheels or citeular frames, and in each ofthe shafts a 
paddle or blade is held to slide transversely to the length 
of the shaft, tle blades havitig stops and shoulders for 
atitomatitally adjusting themselves ina horizontal posi- 
tion when leaving the water. 

An adjustment for sélar caiieras has 
Been patented by Mr. William €. Strong, of Kent‘s Hill, 
Me. This invertion covers a special mechanism to af- 
ford facilities for the tealy adjustment of the mirror, 
to cut off coiimunication with the Outside air, for 
adjusting the projecting lers by a pivoted lene bar, 
to render the slide holder readily removable, with vari- 
ous other novel features. 

A valve cock has been patented by Mr. 
Henry J. H. Brooks, of Bloomfield, N. J. It is so made | 
that if the thread in the neck wears out it can be easily 
replaced by another by removing a block tin core, and 
the edges of the valve and seat are slightly curved 
to cause them to fit and form aclose joint, the globe | 
being dispensed with, and the flow of steam, water, | 
etc., not being interrupted by projections. 

A feed regulator for roller mills has been 
patented by Mr. Forrester M, Tatlow, of Hannibal, Mo. | 
This invention covers certain combinations and details 
of construction making a feeding device adapted for use 
on roller mills, middlings purifiers, and wherever a 
steady, even stream of feed is required, and is intended 
to Operate upon the coarsest bran or the finest mid- 
dlings, of upon any kind of grain. 

A tenoning machine has been pat- 














giving a “dry edge” to the substance being pressed, 
the oil is prevented from accumulating in the meshes of 
the tdt, ahd the substanee te restrained from spreading 
beyota the surfate exportite of the mat. 

Ati adjtistable mirror has been putent- 
ed by Mr. Stearns K. Abbott, @f Charlestown, Mass., P, 
O. Box 100. This invention covers the use Of aperial- 
ly contrived frame for holding the mirror, and in which 
the mirror can be readily adjusted and held in any de- 
sired position, for use for either tall or short people, or 
for children sitting on the floor, so that mirrors of medi- 
tim size may be made more useful than large mirrors as 
ordinarily hang. 

A photographic plate or sheet holder 
hide been patented by Mr. Erastus B. Barker, of New 
York ¢ity. This invention consists In acombination, 
with the septum of the holder, of an open hinged or 
swinging frame tnade to clamp the matginal portions of 
the sénsitivé sheet on or against the septum, with other 
novel features; thaking a deyice for which the ordinary 
plate holfers tse if taking glase negatives are not 
ailapted. 


A photographie paper and sensitive 
emulsion therefor has been patented by Mr. Thomas ©, 
Roche, of Brooklyn, N.Y. The paper has a toothed 
facing of gelatine and bromide of silver, and the inveri- 
tion also covers a compound for facing photographic 
paper consisting of gelatine, bromide of silver, and a 
suitable toothing substance; also a combination, witha 
photographic emulsion of gelatine and bromide of sil- 
ver, of a toothing substance, such as the sulphate of 
baryta, 


A churn dasher has been patented by 
Mr. Redford W. Fisk, of Council Grove, Kansas. This 
invention covers a novel constraction, whereby wings 
and ribs so act in connection with the bottom of the 
churn that it can be advantageously operated with a 
small or large quantity of cream, the rapid motion of 
the dasher throwing the cream against the sides of the 





étited by Mr. James R. Brumby, of Marietta, Ga. 
This invention covets & machine which is atitomatic 
in its action, and in which both ends of the sticks 
are terioned at the same time, the tenons, owing to the 
exact alignment of the cutters, being always exactly in 
line with each other, so that no further operation is ne- 
cessary to fit the sticks for use. 


A transportation barrel has been patent- 











| what rate the drops of oil are falling into the cylinder. 
An agraffe for pianos has been patented 
by Mr. Augustus Baus, of New York city. 
prongs, each with inclined aperture, the central axes of 
the apertures being on the same line, so that under no 
circumstances can the strings slip, and the tuning pins 


in pianos of ordinary construction, and the instrument 
will not need such frequent tuning. 


A paper hanging implement has been 
patented by Mr. Oscar L. Case, of Windham, N. Y. 
The implement first clamps by a jaw-like action one 
end of astrip of paper, next adjusts the strip to its 
place opposite to but not against the wall, then holds it 
at the end to its place on the wail, and finally com- 
pletes the laying and securing of the strip throughout 
its entire length on the wall. 


A hay rack has been patented by Mr. 
Jerome Stormer, of Moline, Ohio. This invention re- 
lates to racks which may be fastened on ordinary farm 
wagons to better adapt them for carrying hay, and 
covers a special construction by which the rack is pre- 
| vented from moving back and forth on top of the wagon, 
| and the hay is kept from clogging the wheels, the rack 
| being readily taken apart for shipment. 





It has two | 


are relieved of a part of the strain they are subjected to | 


| ed by Mr. Reuben H. Kachline, of Martin's Creek, Pa. 
| It is made with staves connected at their side edges by 
tongues and grooves, and so held together by adjustable 
hoops that the body of the barrel can be expanded and 
contracted as required, so that fruit or other sub- 
| Stances can be pressed in the barrel, or the barrel can 
be conveniently ventilated should that be desired. 


A candle machine has been patented by 
Mr. Gregory Roths, of Cincinnati, O. This invention 


dle machine, so the wick can be drawn tight previous to 
| moulding, and also drawn through the moulded candle 
to save cutting off, thus effecting a saving of wick and 
keeping the stearine or other material free from the im- 


candle usually cut off with the wick. 


A bag, pocket book, or purse frame has 
been patented by Mr. Louis B. Prahar, of Brooklyn, N. 
Y. Combined with the front bar of the frame, carrying 
catches, is a knob attached to the locking bar connected 
with the rear bar of the frame, an inclined finger con- 
nected with the front bar resting against the knob, so 
| the bars of the frame will be forced apart by the move- 
ment of the locking bar, thus promoting convenience in 
opening bags, pocket books, etc. 





combines wick spools and tightening rollers with a can- | 


purities caused by the remelting of the portion of the | 


| box, and keeping it from one to four inches higher 
than at the center, while the butter globules float on 
the top of the cream and collect at the middle, 


A combined metallic cap and fastener 
for bottles forms the subject of two patents issued to 
Mr. Alfred L. Bernardin, of Evansville, Ind, The cap 
has a pendent circular flange to embrace or cover the 
bottle nozzle, or otherwise a collar is adapted to fit 
under the neck of the bottle, and made integral with 
vertical strips, the lower part of the fastener being de- 
tachably secured to the cap flange by means of clips, 
and the invention being especially designed to be used 
with corks that protrude into the neck of the bottle 


A pump has been patented by Mr. 
Hans Mortensen, of Leadville, Col. It is so con- 
| structed as to almost balance itself, requiring only suf- 
| ficient power to lift the amount of water discharged’ at 

each stroke; with two upper cylinders open at the bot- 
tom are two lower cylinders open at the top, pisten rods 
passing through the cylinders of cach pair, the top and 
bottom cylinders of each pair being connected with a 
| stand pipe, and the invention covering various other 


novel features. 


A pump guard has been patented by 
James B. Brown, of Hannibal, Mo. This invention 
covers a special construction to dispense with the usual 
foot roller which guides the chain of a chain pump into 
the lower end of the tube and guards the tube from 
wear, substituting therefor a device less likely to get 
out of order by wear and rough usage. A device for 
replacing pump chains has also been patented by the 
same inventor, the object of the invention being to re- 
gain chains which have been lost, and to restore the 
same to their proper position in the pump. 


ty H. Jones, of Lancaster, N. H. This invention com-| A bone black oven has been patented 
bines with a foot lever and clutch a band connected | by Mr. George Murdoch, of Brooklyn, N. Y. Combined 
with the foot lever, with other novel features to form a | with the furnace and ovens proper is a narrow vertical 
bicycle in which the driving wheel is not operated di- fine extending between the ovens, and small lateral 
rectly from the foot levers, but by intermediate clutches } passages leading upward from ovens to flues, the ovens 


A wheel for vehicles has been patented | 


and straps or bands. 
A sash fastener has been patented by 


Mr. Benjamin S. Curry, of Manatee, Fla. Combined | 


with the casing is a pivoted lever, a pin recap 


therefrom, and a spring strip with an aperture, and 
having its upper end bent outward and through a slot 
in the casing, making an improved device for holding a | 
sash at any desired elevation. 

A saw handle has been patented by Mr. | 
Frank A, Buell, of Brooklyn, N. Y. It is a wooden saw 
handle with a metal bottom bridge, having in its upper 
surface a dovetailed groove for receiving a dovetailed 
ridge on the bottom of the wooden part of the handle, 
making a saw handle which is simple in construction, 
strong. and durable. = 

A blasting powder has been patented | 
by Mr. Adrien Gacon, of Paris, France. This invention | 
provides a new explosive compound, intended to have | 
the force of dynamite, but with none of its defects or 
dangerous properties, the compound consisting of a 
mixture of nitrate of potash or nitrate of soda with 
sulphur, ashes, and tannin. 

A saw arbor has been patented by Mr. 
Hyman D. Wolcott, of Wnght’s, Pa. It has a recessed 


collar and screw-threaded spindle extending therefrom, | 
and isso made as to accurately center the saw and | 
clamp it in a manner to prevent springing or dishing of | 
the plate, the arbor being adapted for use in jointing 
machines, in which the saw must be held accurately. 
An ice pick has been patented by Mr. 
Ethan Rogers, of Cohoes, N. Y. The blade has serrat- | 
ed or cutting points at one end, with a weighted head 
at the opposite end, and an angularly arranged inter- 
mediate shank for the handle, so that quick and effect- 
ive work can be done by a light pick, and the cut ice | 
afterward be readily broken by the tool. 
A wood moulding machine has been | 
patented by Messrs. Henry Baxter and August F. Anton, 
of Memphis, Tenn. This invention consists of contriv- 
ances of edge trimmers, moulding bits, and guides in a 
wood-moulding machine, so two mouldings can be 
dressed ont of one strip at once, and so two strips can 
be dressed and four mouldings made at the same time. 
A fan attachment has been patented 
by Mr. Albert Nawadny, of New Orleans, La. It is so 
made as to be readily applied to and detached from sew- 





being made with a contracted grate bottom covered with 
a slide, with other novel features, for making or revivi- 
fying bone black. 


A time lock has been patented by Mr. 


| Moses C, Hawkins, of Edinborough, Pa. This invention 


covers an auxiliary train and bolt releasing device ope- 
rated by the lock spindle, and arranged to open the lock 


being more particularly designed for use in connection 
with the time lock heretofore patented by the same in- 
ventor. 





by James E. Deweese, of Nevada, Mo. The hub has 
dovetailed sockets and a removably bolted plate; the 
spokes are of thin spring metal, with their inner ends 
enlarged and their outer portions curved and sprung to 
re-enforce the rim, the free ends of such curved portions 
lapping the heels of the adjacent curved and sprang 
portion, making a wheel which is very strong, light, 
and easily repaired, 

A bale ejector for baling presses has 


been patented by Mr. John L. Duval, of Houston, Tex? 
In combination with a baling press follower, trucks 





| in case of accident to the ordinary time lock, the device | are provided with ropes or chains, pulleys, pulley seg- 
| ments having arms, and stationary arms for drawing 


the trucks forward, and ropes or chains, pulleys, and 
weights for drawing the trucks rearward, with various 


A brick machine has been patented by 
Mr. Andrew J. Miller, of Meadville, Pa. Among the 
novel features covered by this invention are a sectional 
arrangement of the head of the planger to allow it to 
rest while the filled moulds are pushed from beneath it; 
a special arrangement of relief gate at the front of the 
press box to allow obstructions to be removed, and 
means for operating the gate; aleo in regard to the die 
in the press box, and in the mechanism for reciprocat- 
ing the mould discharger, for regulating its stroke, and 
for stopping it when meeting obstructions, etc. 

An improved system of building jetties 
forms the subject of two patents issued to Mr. Frank A. 
Hyatt, of Sabine Pass, Tex. According to this inven- 


| tion the entire jetty, except the sills and mats, is made 


A propelling device for boats has been | other novel features, whereby the bale is removed from | of metal and stone, the only wood being the sills, which 


patented by Mr. Charles F. Smith, of New York city. 
Combined with a tube having a sliding sleeve on one end 
are wings or blades hinged on the sleeve, with various 

other novel features, constituting a propelling device 

which can be held in rowlocks or other guides on the bow | 
or stern of a vessel, and operated by hand, foot power, | 
or machinery. 


A bottle stopper has been patented by 
Mr. Charles L. Morehouse, of Brooklyn, N. Y. A metal | 
plate is made with two downwardly projecting arms, 
the lower ends of which are pivoted eccentrically to | 
links that are in turn pivoted to a spring collar or band 
clamped on the neck of a bottle, with other novel fea- 
tures, constituting a bottle stopper that is simple and | 
effective. 

A unicyéle skate has been patented by | 
Mr. James B. Elliott, of London, England. A wheel 
with ball bearings is loosely mounted on a short shaft, 
on which a bar is held by a winged nut, the end of the | 
shaft passing through a vegtical slot in the bar; the | 
front part of the skate is held by clamps, while the heel | 
of the boot is pressed intoa heel socket and a bolt snaps | 
into an aperture in the back of the heel. 

A skillet cap or cover has been patent- | 
ed by Mr. Frank R. Wells, of Lagonda, Ohio. It con- 
sists of a hollow body portion open at both ends, with 
araised flange around the lowerend of the body portion, | 
the handle being pivoted at one end and so bent that its | 








| other end bears against the side of the skillet cap, mak- | 


| the press by the movement of the follower. } 


A fire escape has been patented by Mr. | 
Ephraim Watts, of Middletown, Pa, This invention re- 
lates to fire escapes in which a car or receptacle is fitted 
to move up and down a portable frame or support | 
placed on or against the outside of a building, and | 
covers a peculiar arrangement and combination of parts 
therefor, so a person may raise or lower himself to any 
desired position by pulling on a rope attached to the 
car. 

A pulp grinder has been patented by | 
Mr. William H. Howell, of Thorold, Ontario, Canada. | 
This invention covers a special construction and ar 
rangement of parts of a pu!p-grinding mill in which 
the running stone is of conical form, and is sur- 
rounded by a fixed stone of corresponding shape, the 
runner being made with curved furrows and the sta- 
tionary stone having similar furrows running in oppo- 
site directions, 


} 
A folding bath tub has been patented 
by Mr. John A. Throckmorton, of Sidney, Ohio. It 
consists of a flexible waterproof bag or receptacle with 
a hem at its upper edge and a rectangular frame with | 
folding legs, adapted to be disposed parallel to the end 


| section of the frame, the frame having side sections 


each composed of five jointed pieces, making a bath tub 
which may be easily reduced to the limits of a trunk for 
ready transportation or compact storing. 


An oil press mat has been patented by 


are completely embedded in mud, so no part of the 
structure can be injured by the teredo, and the metal 
plates are to be coated with suitable material or paint 
to prevent their oxidation, the whole making a form of 
jetty adapted for use in deep water, or where the cur- 
rent is very strong, and great strength in the jetty is re- 
quired. 

A dynamite shell has been patented by 
Mr. James F. Marvin, of Fort Apache, Arizona Ter. It 
is intended to overcome the danger from firing dyna- 
mite from guns, the projectile consisting of two parts, 
a head with a cavity for holding the dynamite, and a 
skirt forming a casing that fiia easily on the barre), so 
the head covers the muzzle; the design is that when 
the gun is fired, the air space between the powder in the 
bore and the base of the projectile will become so 
charged with expansive gases that the pressure will 
force the projectile forward without jar, friction, or 
vibration. 


A child’s carriage has been patented by 
Messrs. Eugene A. Gerbracht, of New York, and Ernest 
W. Gerbracht, of Brooklyn, N. Y. The vehicle is con- 
structed with side bars connected by pivoted diagonal 
bars and a spring; to the side barsare attached the 
short axles of the whecls and the side parts of the body, 
the latter having a flexible connection, and the parts of 
the vehicle being held in place, when folded, by a fas- 
tening, the vehicle being especially adapted for folding 
together to take through doorways and narrow places. 
The same inventors have obtained an additional patent 


inga pan cover which is very efficient and easily | Messrs. Alfred Jones and Thomas Blake, of St. Louis, | on aseat which folds with the carriage, and which, 


cleaned. | 


A door check has been patented by Mr. 


Mo. This invention relates to wire mats used in com- 
pressors, which are hereby so constructed that the oil is 


when the carriage is open for ase, becomes rigid, and 
serves also as a lock brace to hold the various parts of 


Charles E. Hewitt, of Brandon, Vt. It is a door stop, | prevented from lodging in the edges of the mat, thus ‘ the carriage in place. 
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Srientific 


| Guild & Garrison's Steam Pump Works, Brooklyn, 
| N.Y. Steam Pumping Machinery of every description. 
— ore Se Send for catalogue. 

The charge for Insertion under this head is One Dollar Machinery for Light Manufacturing, on hand and 

a line for each insertion ; about eight words to a line. puit vw order. KE. E. Gervin & Co., 189 Center St., N. Y. 
duet p ine publicati | : ‘ F 

. ppg = ole heahin-oreresi: ap ramen Pe Nickel Plating.—Sole manufacturers cast nickel an- 

Ge carey a8 AY TROTRENG OS GEST See. | odes, pure nickel salts, polishing compositions, etc. Com- 

plete outfit for plating, etc. Hanson, Van Winkle & Co., 

Newark, N. J., and #2 and % Liberty, St., New York. 
Curtis Pressure Regulator and Steam Trap. See p. 222. 
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Wusiness and Wersonal 


Pattern Letters (metallic) to put on patterns of cast- 
ings. H. W. Knight, Seneca Falls, N. Y. 

Wanted.--A Hardware and Malleable Lron Salesman, | 
familiar with the Western trade. State experiences, | 





For Steam and Power Pumping Machinery of Single 
Louis Malleabie Iron Co.. 8. | and Duplex Pattern, embracing boiler feed, fire and low 
| pressure pumps, independ cond i outfits, vac- 
| uum, hydraulic, artesian, and deep well pumps, air com- 
Wanted.—To correspond with New York and Eastern | pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
parties who make a specialty of manufacturing small tin | St., Boston; % Liberty St., N. Y. Send for catalogue. 
articles, in regard to the manufacturing of a small, pa- Woodwork’g Mach’y, Rollstone Mach. Co. Adv., p. 222. 
tented, staple article intin. Everything ready to go to ¢ 
work. Experimenta! stage passed. Address Dew & | 
Robertson, Charleston, I. | ete. 
A lot of new Chucks of all sizes, slightly damaged, at 
A. F, Cushman, Hartford, Ct. 


references, and terms. St. 


Louis, Mo. 





Anti-Friction Bearings for Shafting, Cars, Wagons, 
Price list free. John G. Avery, Spencer, Mass. 


Hull Vapor Cook Stoyes.—Best in the world; sell | 
everywhere. Agents wanted. Send for catalogue and | half price. 
terms. Hull Vapor Stove Co., Cleveland, Ohio, The Improved Hydrauhe Jacks, Punches, and Tube 


{#~ A Handbook on the Teeth of Gears, $1. Circular Expanders. RK. Dudgeon, 24 Columbia St., New York. 
s 4 " 4 ’ - 


free. Gear Wheels and Gear Cutting. Send for Cata- | D. Frisbie & Co., Phila. 
logue 8. Geo. B. Grant, 66 Beverly Street, Boston, Mass.| ‘Tight and Slack Barrel Machinery a specialty. John 

All Scientific Books and App. cheap. School Electri- | Greenwood & Co., Rochester, N.Y. See illus. adv., p. 254. 
city, N. ¥. | Experimental Tools and Machinery Perfected; all 
Three sizes on | kinds. Interchangeable Tool Co., 313 North 2d St., 
Brooklyn, N. Y. 


Friction Clutch Pulleys. 


Revolving Head Screw Machines. 





hand. Prices, F. 0. B., $300, $350, and $450. Brown & | 
Sharpe Mfg. Co., Box 4, Providence, R. L. | 


Send for | 
, Chicopee Falls, 


Handy tool. 
Box 2 


Patent Combination Gauge 
J. 


catalogue. Stevens & Co., 
Mass 

Double Cutting-off and Centering Machine to eight 
inches in diameter. Pond Machine Tvol Co., Worcester, | 
Mass 

Wristers.—All varieties and sizes on one machine, 
Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Iron and Steel Drop Forgings of every description. 
Billings & Spencer Co., Hartford, Conn. 


Several large Paper Mills have adopted Volney W. | 


Mason & Co.'s Friction Pulleys for driving their ma- | « 


chines. Providence, R. I 


| 
Useful articles for both sexes are offered among the 
bargains advertised in this issue by J. A. Ross & Co., | 
Boston. Mass. This firm warrants all goods, and makes 
bona fide offers. 

The most complete catalogue of Scientific and Me- 
chanical Books ever published will be sent free on ap- 
plication to Munn & Co., #1 Broadway, N. Y. 

Wanted.—-A good second-hand 50 horse power engine. 
Address, with description, the Brumby Chair Co., 
Marietta Ga. 

Write to Munn & Co., 361 Broadway, N. Y., for cata- 
logue of Scientific Books for sale by them. 

Patent Cases reported in short-hand or on 
writer. Stenographers, with machines, supplied. 
ing. 22 type writers in constant use. M. F. Seymour, 
239 Broadway, N. Y. 

Bevel Gears cut theoretically correct.—Full particn- 
lars and estimates. Brehmer Bros,, 438 N. 12th St. Phila- | 
de)phia, Pa. 


type- 
Copy- 





| 
Send for catalogue of Scientific Books for sale by | 
Munn & Co., #1 Broadway, N. Y. 


Free on application. | 


Wood Working Machinery. Fullline. Williamsport . 


Machine Co., 110 W. 43d St., Williamsport, Pa., U. 
Oars to fuce your course with speed and ease. At | 
Alex. Beckers, Hoboken, N. J. | 
Shafting, Couplings, Hangers, Pulleys. Edison Shaft- | 


ing Mfg. Co., 8 Goerck St., N.Y. Catalogue and prices free. } 
] 


Air Compressors, Rock Drills. Jas. Clayton, B’klyn,N.Y. 


The Best Upright Hammers run by belt are made by 
W. P. Duncan & Co., Belletonte, Penna. 

Iron Planer, Lathe, Drill, and other machine tools of | 
modern design. New Haven Mfg. Co., New Haven, Conn. 

The leading Non-conducting Covering for Boilers, | 
Pipes, etec., is Wm. Berkefeld’s Fossil Meal Composition ; 
& inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the | 
Fossil Meal Co., 48 Cedar St., N. Y. 
fry our Corundum and Emery Wheels for rapid cut- 
Vitrified Wheel Co., 38 Elm St., Westfield, Mass. 

The Providence Steam Engine Co., of Providence, R. | 
L., are the sole builders of * The Improved Greene En- 
gine.” 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers’ Blanketa, manufactured by Boston 
Belting Co., 2% Devonshire St., Boston, and 70 Reade St., 
New York. 


pound. 


ting 


| 
| 


Experimental Machinery Perfected, Machinery Pat- 
terns, Light Forgings, etc. Tolhurst Machine Works, 
Troy, N. Y. 

Brush Electric Are Lights and Storage Batteries. 
Twenty thousand Are Lights already sold. Our largest | 
machine gives * Are Lights with 4 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. | 
The Cyclone Steam Flue Cleaner on 30 days’ trial to 


reliable parties. Crescent Mfg. Cu. Cleveland, 0. 


Wanted.-—Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Cu., Lexington, Ky. | 

“How to Keep Boilers Clean.” Book sent free by 
James F. Hotchkiss, 8 John St., New York. 


Mills, Engines, and Boilers for all purposes and of 
every description. Send forcirculars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J. 


Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 105 Reade Streets, New York. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, #1 Broadway, New York. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tifie subject, can have catalogue of contents of the Sct- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


| we cannot answer. 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 254. 

$2.50 buys a Keyless Drawer Lock that has not been 
picked. Miller Lock Works, Philadelphia, Pa. 

Shipman Steam Engine.—Small power practical en- 
zines burning kerosene. 
See page 255. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35> Murray 

— 
Street, N. Y. ” 

The best Steam Pumps for Boiler Feeding. 
Machine Works, Kasthampton, Mass. 


Valley 











HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not casual in reasonable time should 
¥¢ repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
poremnel rather than general interest, and requests 
or Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(1) E. P.—There is no easy way of tin- 
ning castiron. All the processes for tinning on other 
metals work but indifferently upon cast iron. 

(2) C. H. D. asks: How much steam 
pressure can be carried in a chamber made of cast iron 
6 feet diameter by 7 feet high, thickness of iron 1 inch, 
and if such a chamber can be strengthened, by having 
braces of cast iron put in, to safely carry 30 pounds 
pressure? A. As the form of the chamber is indefinite, | 
If it is a cylinder, with the heads 
thoroughly stayed by bolts from head to head inside, or 
a hemispherical head with strong flanges on cylinder 
and head well bolted, it will stand the pressure. You 
must provide for 60 tons pressure on each head. } 
(3) F. E. D. asks if a boiler made out 


| of 10 tubes wrought iron, 14 feet high, 2 inches in 


diameter, would generate enough steam to run an engine 
33¢ inch stroke, 1% bore. A. The 10 tubes alone would 


| not be more than half enough asa boiler to run your 


|engine. The engine with sufficient steam will run the 
lathe. You will need 15 feet of fire surface in the boiler. 


A vertical tubular boiler is the best. 

(4) R. H. writes: I have an engine 2x3; 
what size boat would it run? A. A small Whitehall 
boat; 4 miles an hour will be good speed. 

(5) 8S. F. MeG.—Dry paper is a very good 
insulator of electricity. If wet, it of course becomes 
nearly as good a conductor as the fluid with which it is 
wet. Kept dry it is about as good as gutta percha. 

(6, T. O. L. asks: How do the American 
watches compare with the Swiss watches? A. The 
Americar in all the medium and low priced grades take 
the lead; in the very high-priced hand made watches, 
the Swiss watches are usually counted the best, though 
as to which is actually the best there are many doubters. 

(7) L. H. C.—It is impossible to charge 
a Leyden jar directly from a magneto-electric machine. 
You might do it by employing an induction coil, and 
charging the Leyden jar from the secondary discharge 
of the coil. 

(8) A Subscriber asks: Is there any 
liquid or preparation that will take the yellow color out 
of piano keys’ A. Hydrogen peroxide might do it; 
that is probably the best bleaching agent that we have 


| for any such use, but sunlight is the agent principally 
| used heretofore. 


(9) B. B. McC. asks: Is the electricity 
which produces the electric light a manufactured arti- 
cle, or is it a natural element simply collected and 
stored, and not manufactured’ A. Electricity may be 
| said to be manufactured. It is certainly produced by 
| the expenditure of power in a machine, and the pro- 
| duct, whatever it is, is sold like other manufactured 
things. We do not know that itixa natural element. It 
| is probably a condition or state of natural elements. 

(10) T. H. asks if the electric light will 


A. We think not to any appreciable ex- 


fade goods. 
lent. 


American. 


(11) B. C.—Stourbridge loam is a variety | one of 4 inches, both of iron. ; 
of fire clay mined at Stourbridge, in England. It is, 8%, rubbed on the inside while running, 1s sometimes 


| doubtful if it can be obtained in this country. For 4 help for such difficulty, but a band of proper size to 
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A. A little good bees- 


| do the work should not slip if correctly put up. 


| (29) 8.8. W.—The dominical letter de- 
notes the Sabbath, or dies Domini, the Lord’s day. The 
first seven letters of the alphabet are used for this pur- 
pose, the same letter standing for Sunday during a 
effect. | whole year, and after twenty-eight years the same let- 
. .__ | ters returning in the same order. The golden number 

(13) G. 'T. asks how to fasten the tin is a number showing the year of the lunar or Metonic 


foil sections on an electrical machine to the glass disk. | cycle. It is reckoned from one to nineteen, and is so 
A. Varnish both the tinfoil and the glass disk, and | called from having formerly been written in the calen- 
when the varnish is nearly dry press the two together. | dar in gold. Full information in regard to the methods 
Use shellac varnish. of determining these letters can be found in the prayer 
(14) A. F. 8.—The special manipulation book of the Protestant Episcopal Church. 
to obtain flat surfaces on lenses and small mirrors for (30) R. D. D. writes: In order to decide 
telescopes has been published in books and but partially | wager, will ask the following question: If a cat and a 
described in journals. In Screntiric AMERICAN SUP- | half can kill a rat and a half in a minute and a half, how 
PLEMENT, Nos. 139, 318, you will find the subject illus- | many cats will be required to kill 100 rats in 50 minutes? 
trated. lA prominent sporting paper has answered “‘ Two cats,” 
(15) W. H. T. asks the best way to re- | which we donot accept. A. According to the terms of 
paira split in garden hose. A. Wind the hose with can- | this question, it requires one cat and a half to kill rats 
vas, well coated with gutta percha or rubber cement. at the rate of one a minute, or three cats will] kill two 
(16) > 1. Jen willie Mieaben thee odoue rats in a minute; therefore it would take three cats to 


: ~~ | kill one hundred rats in fifty minutes. 
of plants by moistening their surface and opening their é = 5 9 
pores, the evaporation of the moisture carrying the | (31) L. Y. writes: 1. While coal-tarring 


| odors with it. We know of no way to collect odors ex- | fishing nets, the coal tar is slightly heated, and the gas 


general uses it can readily be substituted by the ordi- 
nary fire clay. 

(12) Ind.—We think that the direction 
of the current through a patient's body, when a battery 
is applied to a person, has very little to do with its 


Shipman Engine Co., Boston, | 


‘ silk, so that ina dry atmosphere they will retain their 


cept by distillation from their natural sources. | that rises burns the faces and hands of those employed 


(17) A. D. E. asks: Whatis the number | 

of revolutions the dynamo machine described in No. 161 

will make, and the number of revolutions the armature 
| should make to give good results? A. About 1,500. 


(18) J. L. P. asks: Is tem pounds suffi- 
cient power to register ten pounds on a spring balance, 
when held in each hand? A. A pull of ten pounds on 
each end of the spring balance between your hands is 
ten pounds on the balance and ten pounds for each 
hand. 


(19) J. C. asks: How many horse power 
ought a boiler, properly set, of the following dimen- 
| sions to develop: 16 fect long, 38 inches diameter, two 
10 inch flues, good engine and about 80 pounds pressure? 
A. Your boiler ‘is nominally 15 horse power. You 
may obtain from 20 to 25 horse power, indicated, at 80 
pounds with a good engine. 


(20) J. C. F. asks: What size and pitch 
of propeller is best suited for a yaw! boat 18 feet long, | 
6 feet wide, and 26 inches deep, driven by a 2 horse | 
| power engine running 550 revolutions per minute? 
Weight of machinery, 700 pounds. How fast could such 
a boat go? A. A 20 inch wheel with 34 foot pitch may 
give you a speed of 8 miles per hour. 


(21) J. H. writes: I wish to construct an | 
elevated tank to supply my house with water. I have | 
thought I would build it of cypress; is there any pre- | 
paration that I can use that is harmless, to prevent the | 
water penetrating the wood, and that is tasteless? A. | 
Do not know of anything that will be an improvement 
upon the clean cypress. You may oil the wood with | 
boiled linseed oil, or paint it with Prince’s metallic 
paint (oxide of iron) and boiled linseed oil. Let it thor- 
oughly dry before using. 

(22) W. W. asks how to make-and 
clarify vinegar from cider in the shortest time. A. The 
manufacture of vinegar is essentially comprised in 
the exposure to the air, causing the joxidation of the 
cider at a temperature of from 75° to 85° Fah. The pro- 
cess of clarifying is given in ScrentTiFic AMERICAN Sup- 
PLEMENT, No, 392. 


(23) J. D.—Wire like the sample is un- 
fit fora field magnet, as its very thick covering sepa- 
rates the different layers, so that muchof the effect of 
the current is lost. It is probable that the trouble 
with your dynamo is in the adjustment of the com- | 
mutator. Have you connected the wires of your field 
magnets, so as to render their poles dissimilar? | 


(24) B. B. H. writes: 1. I wish to pre-| 
pare some electropoion fluid for use in carbon batteries. 
Can I use tin vessels to mix my acids in without in- 
jury to the fluid? If not. what kind of vessels shoald I 
use? A. The acid will destroy a metal vessel; use porce- 
lain or earthenware. 2. What does electropoion fluid 
weigh per gallon? A. It depends upon the amount of | 
bichromate of potash and sulphuric acid contained in | 
3. How long can this fluid be kept with- | 
out spoiling? A. Indefinitely. 


(25) H. U. writes: I have made a dy- 
namo similar to that in SuppLeMENT, No. 161, fields 
wound with No. 16 wire, armature with No. 24; by ex- 
citing the fields with a pint bichromate battery, I can 
bring an eight candle Edison lamp to incandescence. 
Now what I would like to know is, could I do any 
better by winding the armature with No. 18, as Sup- 
PLEMENT No, 161 directs? Also, how wide should the 
slots on the commutator bey A. We do not think 
you could improve your dynamo by changing the ar- 
mature, if youdo not object to use a battery for charg- 
ing the field magnet. The slots in the commutator 
should be about one-sixteenth of an inch wide. 


(26) F. O. H.—Some electric bodies can 
be charged by stroking with a cat’s skin or piece of 








the solution. 





charge for some time. It has not been determined when 
the Eads ship railway will be commenced; probably 
as soon as the capital to build it is assured. 


(27) L. R. asks the correct meaning of 
the tonnage of a vessel. A. The law defines very care- 
fully how the tonnage of different vessels shall be cal- 
culated. An approximate rule for finding the gross 
tonnage is to multiply the length of keel between per- 
pendiculars by the breadth of vessel and depth of hold, 
all in feet, and dividing the product by 100. It is gener- 
ally assumed that 40 cubic feet shall constitute a ton, 
and the tonnage of a vessel is considered to be the mul- 
tiple of this ton which most closely corresponds with 
the internal capacity of the vessel. 

(28) J. H. R. asks how to keep a leather 
| band from slipping. The band is 2 inches wide, and 
‘connects a driving wheel 21 inches in diameter with 





in handling the nets. What solution or wash could be 
used on the hands and face to prevent this burning, or 
what would be a remedy for it? Could anything be 
added to coal tar in tarring fishing nets to make them 
less adhesive while handling? If so, what it? The 
same not being injurious to the twine. A. We would 
recommend you to use the so-called ** paraffine varnish * 
specially prepared for covering nets by the New York 
Coal Tar Company. It is entirely without the objec 
tionable qualities found by you. 2. What size machinery, 
viz., boiler, engine, and wheel, would be suitable fora 
boat 40 feet long, 8 feet beam, 5 feet in the hold, and 
drawing 4 feet aft? A. 16 horse engine and 
boiler, 3 foot wheel. 3. How large a wheel would be 
suitable for an engine with a cylinder 6% inches by 8 
inches, carrying 75 pounds steam? A. A 26 inch wheel. 


oo 

(32) R. G. A. asks: Does the bulk (or 
displacement) of a boat in locking make any difference 
in the quantity of water drawn from the upper to lower 
level? Or is the same quantity required without regard 
to displacement, and what is the difference, if any, in 
quantity required in locking the same boat up or down’ 
A. It takes the same volume of water to lock a boat 
either way. The displacement is equalized by the 
water leaving the lock when the boat enters, and en- 
tering the lock when the boat leaves. the lock- 
age water being the area of the lock multiplied by the 
height. There is an excessive loss, proportioned to the 
displacement of each boat, when the lockage is all one 
way. 

(33) J. G. T. & 8. write: We have a 
steam boiler in our basement, with the engine and feed 
pump on the floor above; and wish to arrange some kind 
of water indicator with float to give us the depth of 
water in the boiler from the floor above. We have our 
steam gauge on the floor above at an elevation of eleven 
feet above boiler. What would be the variation with 
this distance from the ordinary distance? A. There is 
no system of water gauge indicator above the boiler 
that has as yet proved reliable, atlhough there are several 
patents for such contrivances. A steam gauge may be 
arranged in connection with a pipe directly from the 
steam space to the height of the gauge, arranged so 
that the water of condensation can drip back to the 
boiler, thus, making the pressure the same at the 
top of the tube as it is in the boiler. Attach the gauge 
to the top of the tube with a small siphon, the same as 
if the tube was the boiler. This will give the correct 
indication of the pressure in the boiler. If your pres- 
ent gauge connection pipe is filled with water, the gauge 
should be 5 pounds less than the pressure in the boiler. 


(34) J. F. A. writes: I have a detached 
house with brick foundation walls, in soil of aclayey 
nature. The cellar is well concreted, but I find that after a 
heavy rain there is waterinthe cellar. How can this be 
effectually remedied? A. Possibly your yard is low next 
to the house and drains into the cellar; this you should 
be able to see by inspection in stormy weather. Every 
yard should be graded so that the storm water runs 
from the house, toward cesspools or a sewer connection. 
A cemented bottom will not resist the coming in of 
water when there is any head, as when the soil is 
saturated for some feet above the cellar bottom. 


(35) L. J. S. writes: We have built 
several ice houses, and in some of them we built the 
walls with air spaces, and would like to know which is 
the best—to have the walls closed on top, so there is no 
circulation whatever in the air space, or isit just as 
good if the air space is open on the top of the wall? A. 
If the top of the air space opens inside the ice house, 
there is no need of closing it. If the open top is ex- 
posed to wind, it should be closed, as the wind blowing 
across it will produce a circulation. 


(36) R. 8S. asks: If a flume 10 feet 
wide by 3 feet deep has to be replaced by two iron pipes, 
how large would the pipes have to be to contain as 
many square feet as the wooden flume? A. The tubes 
would require to be each 4% feet diameter to be equal 
to the flume 3 feet by 10 feet. 

(37) 8S. L. W.—Mercury flasks hold about 
l¢ gallon, and weigh about 12 pounds; they are good 
for one thousand lb. pressure. You could not compress 
more than 16 gallons of gas into a flask with any 
economy. This will give you 240 pounds pressure. We 
think that copper cylinders that are amply strong would 
be enough lighter and of more capacity for size than 
the mercury flasks. Any good coppersmith can make 
these cylinders. 

(38) D. H. G. asks how to change back 
the poles of a 25 light dynamo that changed its poles 
from an unknown cause. There are other dynamos 
handy if they would be needed. A. You should re- 


is 


power 


verse the polarity of your field magnets by the tempo- 
rary application of a current from another dynamo. 
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he temper should be drawn to a strawcolor. Chrome 
cree] is said to be the best for permanent magnets. 


(39) F. 1. P. writes: I wish to stain or 
ye yuleanized paper or papier mache, such as billiard 
ills or car wheels are made of. I have tried aniline 
lissolved in water, boiling hot; but have not been able 
o penetrate the surface of the paper, which is very 
tard. I have also tried lampblack and asphaltum with- 
it snecess. Would hike to stain it different colors, but 
wk principally. A. It will be necessary for you to 
olor or dye the fiber before pressing it into shape. 
vor black: Soak the material for 12 hours in an al- 
eoholic solution of aniline hydrochloride, then remove 
d immerse in a dilute solution of potassium bichro- 
- Do not leave it in the last solution too long, or 
the fiber may become decomposed. For blue: 
bine aniline for cotton. For red: Use the Tur- 
ind apply in the usual manner, 


ina 
Use the 
key re d, % 
(40) L.—A mixture of oxalic and citric 
1c jc probably the best compound to use for the 
purpose of rem ving ink from parchment. Chlorine or 
thealkalies would be likely to injure animal tissues. 
ioval of printer’s ink from paper,is hardly pos- 
sible. It is accomplished to a limited extent by means 
of ether or a solution of soap in water; hot benzol, 
naphtha, and the like are also used, 
(41) A. R. asks: Can you give me a re- 


pt to remove freckles from the face without injury 
A. A commonly used preparation for 


ahi 
rh 


ee 
to the skin? 
this purpose is: 


Sulpho-carbolate of ziNC..........++++ 2 parts. 
Distilled glycerin...... §nssee00bee seep 25 

Rose water.......  ssseeerees 6ocddccege a 
Scented alcohol. .........--ccsesesecess > * 


To be applied twice daily for from half : an hour to an 
hour, and then washed off with cold water. 2. What 
will remove warts painlessly? A. Touch the wart with 
a little nitrate of silver, or with nitric acid, or with 
aromatic vinegar. The silver salt will produce a black 
and the nitric acid a yellow stain, either of which will 
wear off ina short while. The vinegar scarcely dis- 
colors the skin. 3. Can a transmitter from a primary 
current without a secondary coil work with success? 
\. A transmitter without an induction coil may be 
used successfully ona short line. 4. Has it ever been 
tried? A. Itisone of the earliest telephonic experi- 
ments. 

(42) D. G. would like to know how to 
make a very good-smelling hair oil that will not}be in- 
jurious to the hair. A. Castor oil 4 pint, 95 per cent 
alcohol % pint, tincture cantharides 44 ounce, oil of 
bergamot 2 drachms. Color a pale pink with alkanet 
root. Many of the hair oils consist simply of almond 
or olive oil scented with a few drops of otto of roses, 
oil of musk or neroli, etc. 


(483) T. D. B. writes: I have made a 
pocket battery for running small incandescent lamp; it 
works well using for half an hour, and after that it 
will only redden the carbon; it consists of two hard rub- 
ber boxes each containing a carbon and zinc separated by 
a piece of hard rubber, and I use the following solu- 
tion: Saturated solution of bichromate of potash with 
one-fifth weight sulphuric acid and 4% drachm bisulphate 
mercury to pound solution. I understand that those in 
the market can be used off and on throughout an eve- 
ning. A. Keep your zinc well amalgamated, and add 
considerably more sulphuric acid. The kind of battery 
you describe is not very well adapted to continued use. 


(44) E. W. R. asks a rule by which the 
horse power of different sizes of belts on various sizes 
of pulleys can be ascertained. A. For the width of belt for 


4500 XH. P. 
a given horse power, the formula is ae —=W 
xV 


r ‘a 





And for power transmitted by a given belt, =i. P. 


V=velocity of belt, d=diameter of pulley, W=width 
of belt. 4,500 and 1,000 are coefficients. 

(45) G. L. writes: Is it more economical 
to use a 100 horse power engine running at its utmost 
capacity, or a 150 horse engine, same power needed in 
each case? To supply steam for such engine, which is 
the most economical—to use two boilers which have to 
be filled very hard, or to put in a third boiler, of the 
same size as the other two, and use all three? A. The 
moderate use of engines and boilers is considered eco- 
The saving of fuel where there is ample 
boiler power is very apparent. 


nomical, 


waste. We recommend the larger engine’and 3 boilers, 
lightly fired, with moderate pressure. 


(46) C. H. B. asks a process that will 
etch steel, such as cutters perform in transferring pic- 
‘ures and monograms upon razors and knives. A. 
Cover all the parts not required to be etched with bees- 
Wax, or cover the whole with beeswax, and then make 
your lines through to the steel; then dip in dilate nitric 


acid 


(47) R. 8. asks the process of giving a 
tempered blue color to the steel plate and malleable 
ron castings of a roller skate. Is it done by painting, ja- 
panning, or heating? A. In order to obtain an even blue, 
‘he work must have an even finish, and be made perfectly 
clean. Arrange a cast iron pot in a fire so as to heat it 
to the temperature of melted lead, or just below a red 
heat. Make a flat bottom basket of wire or wire cloth 
'o sit in the iron box, on which place the work to be 
blued, as many pieces as you may find you can manage, 
Always putting in pieces of about the same thickness 
and ize, so that they will heat evenly. Make a bail to 
the basket, so that it can be easily handled. When the 
‘esired color is obtained, dip quickly in hot water to 
Stop the progress of the bluing, for an instant only, so 
that enongh heat may be retained to dry the articles. 
A cover to the iron box may sometimes be used to ad- 
vantage to hasten the heating. Another way, much 
used, is to varnish the work with ultramarine varnish, 

which may be obtained from the varnish makers. 


(48) J. D. O. writes: 1. I would like to 
know the manner of applying gas and air in gas engines. 


The heated gases going | 
up the chimney with heavy firing is a sure indication of | 





| 


| 





Scientific American. 


_ Also how to temper steel for permanent magnets, and ly understand that gas and air are introduced into a 
he best steel to use? A. Steel for permanent magnets | 
r oe be tempered about like taps and dies, that is, 





vacuum and ignited, which causes an explosion, and so | 
gives motion to the engine. A. There aretwo methods 
of using gas in gas engines. One is to draw the gas into | 
the cylinder with a suitable proportion of air by the | 
forward stroke of the piston, and then explode it under | 
atmospheric pressure. The other method is to intro- 
duce the mixture of gas and air into the cylinder under 
compression, or to compress it in the cylinder, and ex- 
plode it while in the compressed state. 2. How is the 
gas introduced? A. The common method is to allow 
the power piston to draw the gas and air into the cyl- 
inder by its forward motion. 3. How is the air intro- 
duced? A. The air is generally introduced by being 
simply drawn in through an open valve along with the | 
gas. 4. Relative quantities of each? A. One volame 
of gas to eight or ten of air in non-compression engincs, 
and one of gas to ten to fourteen of air in compression 
engines. 5, Process of ignition? A. There are several 
methods of igniting the gas. The most common) 
method is by employment of gas jet, which in non- 
compressing engines is drawn directly into the explo- | 
sive mixture contained by the cylinder. But in com- 
pressing engines it is drawn first into achamber con- 
taining the combustible mixture, at atmospheric pres- 
sure, which is closed to the external air and then opened | 
toward the cylinder, so as to communicate flame to the | 
contents of the cylinder. 6. What size vacuum for one 
horse power? A. We do not understand what you mean 
by vacuum. 7. Does the patent on gas engines cover 
the manner of using gas and air only, or does it cover 
the combination of gas and air as a motive power? A. 
There are methods of using gas and air in gas engines 
which are not patented. There are other methods 
which are patented. The broad idea of generating 
power by the explosion of gas in a cylinder is not pat- 
ented, and is public property. 


(49) E. A. A.—You will find a deserip-| 
tion of the Bell telephone in SuppLement. No. 142. If 
an ordinary acoustic telephone would answer your pur- 
pose, you can readily make one by connecting with the | 
ends of a light wire cable line, cigar boxes, which will | 
answer very well as transmitters and receivers. 


(50) C. P. W. asks: 1. Will you explain 
the point of saturation in permfnent magnets? A. The 
point of saturation in a permanent magnet is reached 
when the magnet becomes incapable of permanently re- 
taining as much magnetism as the strongest helix or 
electro magnet can impart to it. 2. How powerful in | 
proportion to their own weight can they be made? Can | 
they support more than their own weight? If so, how 
much? A. They have been made to lift 15 times their | 
own weight, and small magnets have been made which | 
would lift 25 times their own weight. 3. What is the ; 
longest distance they will attract, say chrome steel? A. | 


| 


| 





As the attracting power of a magnet is inversely as the | 
square of the distance, of course its power rapidly di- 
minishes with the distance, so that the strongest mag: | 
not does not have any considerable power except in | 
the immediate vicinity of its poles. 4. What kind of | 
steel will make the best and strongest magnets? A. 
Chrome steel is said to be the best, 


(51) T. R. G.—The office of the large 
wire in an induction coil is to produce intense mag- 
netism in the core of the coil. There is no very well 
established relation between the primary and secondary 
coil, except that the primary coil should be capable of 
producing a magnetic field which will extend to the 
exterior of the secondary coil. You will find full de- 
scription of induction coil in SvpPpLemMENT, No. 160. 


(52) N. J. W. writes: I have made a 
small dynamo after SuPPLEMENT, No. 161, that mag- 
netizes electro magnets powerfully, and makes quite a 
light between a carbon and platinum point, but will not 
run one 3 candle power incandescent lamp. Has any one 
succeeded in making it run a 3 candle power incandes- 
centlamp? A. You ought to be able to operate a three 
candle power incandescent lamp of lower resistance with 
the current from your dynamo. 2. In making a new 
armature having 4 cuiis, shall I use the same size wire, or 
would finer wire be better? A. In making your new 
armature, by employing finer wire, say No. 24, you will 
be able to produce a current of higher tension, which 
will work through greater resistance than the current 
from your present machine. 


(53) E. R. S.—It would be impossible to 
give offhand the information you desire concerning 
the construction of the dynamo. The development of 
a dynamo of a new size or form requires a great deal 
of calculation, as well as much experiment. You had 
better consult some competent electrical engineer for 
the information you desire.—For a cement for fasten- 
ing rubber to iron, melt together equal parts of pitch, 
gutta percha, and shellac. Apply the cement to the 
iron while the iron is warm. 

(54) J. S. C. writes: If a barrel of oil 
(crude or refined) was say 30 feet from astove, and there 
was \{ or % inch pipe running from the barrel into the 
stove, and if I would turn on the oil (in a spray) and 








| tween the thumb and finger, 


| iron ore. 
| might be valuable for the iron. 
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| per, 87; zinc, 13—yellow bronze: copper, 67; zinc, 31; | Burglar alarm, 1. G. Leek 


tin, 2—statuary bronze: copper, 91; zinc, 5; tin, 2; 
lead, 2. | 


(59) G. W. L.—The Babcock fire ex- 
tinguisher is charged with a solution of bicarbonate of 
| soda in water and sulphuric acid ina lead bottle, which, 
when required, is tarned over by a crank, spilling the 
acid into the charge of soda water. Carbonic acid gas 
is instantly generated, by which a pressure is obtained 
sufficient for throwing the whole contents of the appa- | 
tus with much force through a nozzle for fire purposes. 
Use of sulphuric acid 5 parts, bicarbonate of soda 6 
parts, by weight. Other combinations are used, such 
as carbonate of ammonia, potash, etc. Iron can be used 
for the alkaline reservoirs, There are about 20 patents 
for fire extinguishers, mostly on the mechanical details. 


(60) E. C. B. asks: Will coal oil saponify 
by uniting with any alkali, and is it ever used in the 
manufacture of soap? A. Yes, petroleum soap isin the 
| New York markets. 


(61) A. A.—For giving to cast zine a 
genuine brass color, use for your dipping bath, for each 
quart of water, one-fifth ounce sulphate of copper, one- 
fifth ounce protochloride of tin. You may vary the 
shades by varying the proportions of the salts. 


(62) G. W.—The following are dipping 
baths suitable for bird cages: nitric acid, 2 parts; sul- 


| phuric acid, 4 parts—or, sulphuric acid, 6 parts; nitric 


acid, 1 part; muriatic acid, 1 part; all by measure. 


(68) R. M. H. asks the power necessary 
to overcome the resistance of a large horse street car on 
alevel track, loaded with 50 persons. Also, to move the 
same loaded car up an incline represented by an angle 
of 10 degrees? A. For car ona level track, about 60 Ib.; 
on an ascent of 10 degrees, 1,300 Ib. To obtain an ini- 
tial momentum will probably require far more, accord- 
ing to how near a perfect balance it is on which the 
car isresting, involving inequalities in axles, wheels, 
track, etc. 


(645 P. M. L.—Pin points are supposed 
to be finished with a fine emery wheel revolving in the 
machine that makes the pin. You may put the points 
on pin tongues in a small way by twirling the points be- 
upon a fine emery wheel 


| Chuck, rock drill, A. 1. Parsons 


running at high speed. 


MINERALS, ETC.—Specimens have been 
| received from the following correspondents, and ex- 
amined with the results stated. 


E. M.—No. 1 is a fine grained so-called micaceous 
| hematite or specular iron ore. It has no value as a 
' paint in this city. The coloris not considered good. 
No.2 is simply a large grain or crystal of the specular 
The ore, if free from sulphur and phosphorus, 
An analysis would be 








ine -. S182 

| Burglar alarm, electric, A. W. Hall. ‘ . 6,1 
Burglar alarm, match safe, and sash fastener, 

combined, D. T. Phillips........ .. 249 

es te ts een nce ubenine . 00 

Button, P. H. Walsh. . 11 


Button and fastening, G. W. Prentice a carnitine aniie 815,167 


Button, collar, G. Krementz......................... 315,418 
| Button fastener, G. W. Prentice : weevee 816,085 
Button fastening machine, automatic, A. Hall.... $15,275 
Cables or ropes used to propel vehicles, covering 
for, C. Bullock . . 314,905 
| Cam, H. W. Fowler. . 315,270 
Camera. See Portable camera. 
| Cameras, instantaneous shutter for, H. W. Kel- 
logg....... reuishetaseceeqntaen<, HT 
Can. See Milk can. 
| Can fastener, F. J. Headley........ adasens . 516,280 
| Cannon, pneumatic, W. G. Benedict . S491 


Canopy, umbrella or parasol, W. 11. Belknap. 
Capsule machine, J. Krehbiel . 315,415 to 3 


Car brake, automatic, W. Clayton.... 








Car brakes, operating, G. W. Darby. . 5.012 2 
Car coupling, A. B. Clinton........ ....... . 515.0% 
Car coupling, Davidson & Sanders. ... SIM 
| Car coupling, W. Dunn eevseceee S16 OB 
ee nC, SION... 0c ccnuciesumees comeiennadionnd Sian 
Car coupling, A. H. Lea.... . MS 
Car coupling, J. McCready . 31,08 
Car, dumping, D. M. Carey 316,13 
Car starter, C. F. Dodge.... . 815,28 
Car step, G. C. Hadley . S04 
Car wheels, filling the recesses in 1 the tread of, ‘s. 

L. Binclair.... eseeee BLO 
Cars, unloading gravel, Huber «& Barnhart ovce.... 000,000 
Carding machine, condenser for wool, lL. Newell,, 315,04 
Carpet, J. 8. & 8. Smith ... S428 
Carriage coupling, J.C. Barney . S427 
Carrier. See Water carrier. 

Case. See Book case. 

Casting copper ingots, mould for, W. R. Walton... 315,12 
Casting horseshoes, apparatus for, T. McGrane... 315,314 
Casting metal, apparatus for making sand moulds 

for, FE. Breslauer . 5.116 
Chair rocker, detachable, G. Work 


. 09 
Charm, watch chain, Pearce & Hoagland : 


Churn, C. Berst.... 

Cider press, P. R. Cross.... 

Cigar bunching machine, C. H. Haugk . ‘ 
Cigar wrappers, machine for cutting, O. Hammer 





stein.... $15,408 
Clip. See Ticket clip. 
Clothes line fastener, T. MceCoy........ -+» S16312 
Cock, valve, H. J. H. Brooks. . sucess cubeoseieest SED 
Combing wool, cotton, ete., machinery for, J. H. 
Whitehead.......... . 5,197 
Combustion of gaseous fuel, apparatus for the, J. 
PIED nccccettccocecevenscesnibocsedenenesnes © $15,142 
Combustion of liquid fuel, apparatus for, B.C. 
Burgess..... . 315,28 
Cooking apparates, feed, 2. I. Cox. 515,389 


Cooler. See Water cooler. 
Copper by electrolysis, apparatus for refining, M. 


. . | G, Farmer........ . 815,25 
nactmmny 0 determine this. Corset, W. A. Nettleton paedoeubesesuseate 315,436 
Corset fastening, L. Hill...............0..++ $15,081 
Gad, GS. TE, CAMAD. cc. coccocccccvescccces ... $14,997 

INDEX OF INVENTIONS Cotton eweep, choppers, ete., combined, T. J. 
Fowler died aah = . 15,400 

For which Letters Patent of the a. See Car coupling. ‘Carriage coupling. 


} Pipe coupling. Thill coupling. 


| Cradle, A. D. Post 


United States were Granted S15. 145 


R. Davis........ S15.182 





A ril 7 1885 Cultivator harrow attac hment, C. 
P ° ’ | Cultivator, wheel, F. Hammers . 1,277 
. | Cushion. See Water pipe cushion. 

AND EACH BEARING THAT DATE. Cutterhead for rifling machines, Davenport & 
j “opie Day. an sc ccecesesees cooseee SIH,199 
[See note at end of list about copies of these patents.] Dental plate, I. K. Sainte (Ad ae ra _. B15. 889 
Door check, C. E. Hewitt....... _ . 315,254 
Air apparatus, operating compressed, A. C. Door check and holder, Barrow & Wade. Yousssas . 316,221 
Douglass....... - 315,018 | Door or shutter, BE. Belden...........6..6.6..ee eee 315,111 
Alarm. See Burglar alarm. Door sprig, G. FT. Taand. ..0..0.ccccccocsccccocccess 315,302 
Doors, hanging, F. B. Boalt . 315,290 


Aluminium, apparatus for obtaining, M. G. 


Farmer . Draught equalizer, G. W. & F. E. Amolé.. pbowodes GD 





Anemometer, Ey. A. "Edwards iain con a Drawing stand, EB. 8. Cobb................ ... 315206 
Anima! shears, T. Brown.......... eons oa 31: , ‘o87 Drier, G. W. Sharer pe 315,348 
Annunciator, McDuff & Doherty.................... 315,818 | Drying apparatus, O. B. Hardy............ 315,M1 
Annunciator drops, resetting, C. W. Holtzer . 315,085 Drill. See ae drill. Grain drill. 

Apparel, wearing, Waltemeyer & Ennis ... 315,360 Drilling machine, L. L. Lamb........ wah . ae 
Armature springs, adjusting, J. F. Gilliland. . . 314,017 | Drilling machine, te farlan AG Nottingham *. . 315,089 
Automatic drill, J. Hughes......... 315411 | Drinking fountain for poultry, J. Cook.... 


Duck shooting blind, B. ¥. Kenly 
Ear muffier, A. L. Britton ‘ 
Electric motor and generator, F. J. Sprague, 


Awning or shade, window and door, G. W. Cook. 
Axle box, car, M. C. Harney....... 
Axle, carriage, H. Killam.. 





315,250 





Axle lubricator, car, E. L. Cleveland 315,002 315,181, 315,182 
Axle lubricator, car, F. J. Leibman 315,042 | Blectric signaling apparatus and circuit, F. B. 
Axle, vehicle, P. D. Kearney 315,041 | Herzog 315,027 


Electrical conductors, anderaroant 1 conduit for, 
G. H. Benjamin is 

Electrical switch board, T. J. Perrin 

Electricity, apparatus for transmission of mes- 


Bag. See Hand Bag. 

Bags, etc., compound material suitable for the 
manufacture of lined coffee and sugar, T. 
ee tadcareccssasecdews ; - 











Baling press, W. J. Perkins........ vianeaas 5,08 sages by, G. T. Woods . 315.948 
Barrel making machine, F. Myers........ .. SIAM | EBlectro-magnetic motor, C. G. Perkins , 915,161 
Bathtub basin attachment, J. & W. J. Robinson. $15,342 | Electro-dynamic motor, F. J. Sprague, 


315,179, 315.190, 315,183 


Battery. See Secondary battery. 
Liquid elevator. 


Bearing. anti-friction, T. Tripp................00«+ 
Bed slat support, F. G. Ford............ 


315,356 
. 315,268 


Elevator. See Hay elevator. 
Elevator, K. B. Powell 








light it, would it burn only at the end of the pipe (in the 
stove), or would the fire follow the pipe to the barrel and | 
cause it to explode? A. If the spray were kept up| 
under considerable pressure, the fire could not run 





Bessemer process, G. Lauder............ ... 315,18 | Embalming device, C, W. Gath. 
Bicycle, E. G. Latta........ . 345,306 Engine. See Rotary engine. mn 
Bits, etc., extension shank for, § P. Shotts . 315.079 Engine for twin screw vessels, EK. Banduin 315,331 
Board. See Electrical switch board. Multiple | Eyeglasses, F. W. McAllister. . Ws 
switch board, Reed board. Fan attachment, A. Nawadny ‘ . 15,30 
Boiler. See Steam boiler. Water tube boiler. | Faucet for shipping cans, J . Marshall... 315,18 
Boiler ash pan, Anderson & Latimer . .... 315,215 | Feed water heater, W. Love. . 315,306 
Boiler for heating fruit in jars, F. M. Austen.. > 515% 77 | Feed water regulator for steam botlers, w. White bemyeond 
Bolster spring, 8. C. Blaine........ : Fence, J. M. Coffman... ...........+++++. Tasedbeune a16.908 
| Bookcase, etc., portable, W. H. Lack ey. Fence, D. M. Emmitt........ ‘ a 
. abby 


Fence, W. A. Tillman.... 











» terson.. déseveegccecs 
back into the barrel. You can avoid danger of explo- Seieiranaan he Quinian.. Fence barbs, die for making metallic, A. P. 
sion by extending your spray pipe to the bottom of | Root or shoe inner sole, G. W. Day....... Thayer ia 215,088, 315,087 
the barrel, so that it will always be covered with oil. Boring bar and centering mandrel, combined, P. Fence barbs, making metal, A. P. Thayer ... 316084 
(55) H. H.—Dvynamite, as is the case WF I nas ccdccccecocssesccccsstcsedecoveboccecs 314,271 | Fence, portable, G. H. Ive@8...... 6... 0cceceeeeeeerees aan 
i oe ds with equal force in all | Box. See Axle box. File box. Guide box. Ice Fence post, L. GOdAU......--...cceee  teeeeeeeneeeee 
etaties eapniess, SagEES S a cream box. Paper box. Fencing, making barbed metallic, A. P. Thayer... 315,085 
directions. Boxes, bales, etc., band for strapping, G. Nichol- Ferrules, manufacturing, J. L. Parker. . Aes 
(56) G. 8.—The solder you refer to as son.. oat .... 315,438 | File box, letter, Naunerth & Jenkins.......... ‘ ‘ 
being applied s» easily is probably what is called bis-| Brace. See Trunk brace. Firearm, breechloading, J. . Davis........ a 
muth solder, and is made of two parts of tin and one | Brake. See Car brake. Locomotive brake. a Firearm, a a beisougoebasieutebe os 
part each of lead and bismuth, by weight. It makes a| Brake shoe, R. N. Allen...... sepbesadiieds se 315,213 | Fire escape, G. M. Teath.....-++0sseeeeereeees 
: ’ Brick and tile machine, W. W. Wallace............ 315,358 | Fireplace, L. C. Williams.............. 315,367 
very easy flowing solder. Brick machine brushing attachment, A. Ittner.... 315,414 | Flour bolting machine, M. Martin $15,308 
(57) E. N.—The steam from the top or Brick machine tile making attachment, J. B. Fos- | Flushing tanks, mechanism for, G. C. Phillips..... 315,00 
outlet of your coil boiler should not pass directly to en- COP. .cccccccccececcececccceccccececscecssecsseceseeee $15,016 | Fork pointing machine, P. D. Dupont.......... ' 515 5 
gine, but to a chamber, so that the water will be sepa-' Brick, manufacture of, N. 8. Willet................. 315,200 | Fork prong rolling machine, P. D. Dupont......... 315,39 
rated from the steam, and settle to the bottom of the | Bridge, W. O. Douglas...............0.0e0eeeeeeee0e 815,250 | Fountain. See Drinking —n aaa 
coil through a direct pipe connection, An old locomo- Bucket or receptacle for malt liquors, 8. W. A. are Frame. yg a om ndow frame. pas 
tive boiler, tested hydrostatically to 140 pounds, shout | PO 5 amct ey EA sean -o —_ | rhe — — eo wees = 
not be trusted with more than 75 pOnEen seen pene- Buckles, enap hooks, etc., rope or strap attaching Furnace. See Hot air furnace. Muffie furnace. 
sure. t SEED, WitOls CEs cdbscesccecosccescccdtinces 315,175 Puddling farnace. Smoke consuming furnace. iis 
rtions 0 n. oes s+» 815,188 | Furnace for night soil, A. Engle......... 5AM 
8) 7 - oon = fae ae eres ‘A. We. ee , 315,140 Furnaces, device for feeding air to, W. Thomes.. . eT 


metals usedin bronze castings. A, Red bronze: cop- 


Burglar alarm, A. W. Hall.. 
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a ne 
bE ____ 
d and water feed Medicine for Igia and rheumatism, C. L. 
Furniture, envelope of packing, J. T. Mygatt...... 315,435 | Ores, process of and apparatus for roasting, O. H. Stone sawing machines, san as 
315,089 han for, W. L. Saunders. ......-..--.-++- 315,171 Ne S208 Te Pre LD  cauhesteocs cde tebeepeebctes 12,080 
Garment, combination, W. F. Warner.............. 315,088 & W. W. Tobey. ..... 2... ccceecescesercerecenees ee ! mec ism for, W. jaunders......-- 315,338 | Medicine to be used externally and internally, C 
Gas qoumnpraance, Le, TRO .. oc ccecicceccevcssoscsesss 314,992 | Oven heat indicator, 8. Porter.........------+++e+++ saa yea piano, =. GER so cc cccccctcccccccccstbccccecccces ou hg aolingagerymnenlicnsar? seerpste ttn am 
Gas explosions, preventing, S. Stutz................ 315,082 | Package compressor, G. W. Luce et al.........+.++- 044 | Stopper. See Jug stopper. tieieiail dkctleghdintas. tee Eagle Pencii Com- : 
Gas lighting apparatus, electric, J. A. Norton, Packing, piston, J. Brandon...........- 315,115 | Stove, cooking, N. O. Bond..........-.++eess++0+++ Po — Pencils and penholders, lead ene ae 
315,055, 315,056 | Packing, piston rod, L. Shook.......... 315,350 | Stove, gas, H. Zschetzschingck.........-- eee oe oops ’ = :: . Coe ale pa . x mete - ~ . a 
Gas hghting device, electric, J. A. Norton........ 315,057 | Pad-tree, anti-friction, H. T. Richmond. 315,444 | Stove, gas cooking, W. N. Milsted (r).... “ Bl — a a 2 4 7 be ng. = Shee rom 
Gas main, underground, A. Randol............. ... 315,443 | Paddlewheel, feathering, W. Emmett.............. 315,268 | Stove grate, De Guerre & De Lano... ove OG, Ai; Gr BOMB. <n ccccetssececccssccecccs reve sees 2,113 
.G 3152 8 hot blast, J. O. B. Richards..........-.++++++ 315,072 | Rubber goods, certain named, 8. Ballard & Co...... 12,083 
Gas rains, detecting leaks in, G. Westinghouse, Painting. F. G. Painter. ............6-s-eeeeeeeeeeceee 15,324 | Stove, ho’ , J. 0. B. hionew : ; 
Jr 315,363 | Pan. See Boiler ash pan Switch stand, L. M. Curry.........----eecseceeeeeeees 315,011 | Shirts, E. F. Bermingham................-- .. 12,085 
<ovissicrstenese ve eee Vee : Syringe, H. M. Howell luseeececcesseseees 515,292 | Silks, plain woven, Bates, Reed & Cooley 12,084 
Gas regulating valve, "M Me coieen. b oe steawenmsedan 315,050 | Paper box, D. Heston yringe, Ei. M. HLOWEL.....+-++6--+- x “ 
y Skates, roller, Diamond Roller Skate Company.... 12,075 
Gate. See Railway gate | Paper box, T. 8. West Table. See Metal table. Tile table. » ° 
rts fg oa Bae. mht age . x 48 .... 815,108 | Stoekings and underwear, Lord & Taylor... ..12,104, 12,105 
Gate, R. F. Hageman. ..............+++. | Paring machine, fruit, W. A. C. Oaks............ --. 315,158 | Table, L. Bailey.............+++++++++ hp Spe ong a — ae - ey 
Gear wheel, R. N. Allen Passenger recorder, Torrey & Casey.........+-+- ... 315,355 | Tack machines, sorting spout for, C. P. Weaver.. 315.194 Stovepipe elbows, certain, Lock Seam Elbow eli 
Generator. See Steam generator. Fee NS ree 315 Tap, barrel, 8. W. Yattaw... ......---+ecceeeeees see $15,570 Pages de 3 “3 7. cigtheed ceenncnbaseetaned — 
Gimbal joint, A. P. Bickmore................+++++0:+ 315,112 | Photographic plate or sheet holder, K. B. Barker. 315,219 | Telegraph, autographic, 8. P. Denison...... 315,391, 315,392 | Stoves, portable, OU. eee eeeeeeeeeeeeeeeees + ie 
Glass plate for making medicinal tablets, perfo- Pianos, panel for upright, C. F. T. Steinway....... 315,447 | Telegraph, harmonic printing, G. A. Cardwell, Vegetable, depurative, J. E. Blanc............ . 12,072 
rated, J. K. Schreck . 315,173 | Pipe. See Tobacco pipe. $15,121, 315,122 | Walla, compound for coating, Church Finish Com- 
. OO Te. Seer err sy senveesesens cesshevessqnes Se ie tails = tion of I ick pciech yep dakcdaecbileibe obtbas bc ons eon evineion 2,086 
Glass plates, mould for making perforated, J. E. | Pipe connection, J. B. Root.............. becddia ...-. 815,075 | Telegraphic and other purposes, genera’ 
Schreck . —" 315,172 | Pipe coupling, J. H. Hobart 315,287 induced currents for, J. C. Ludwig........ eoeces 315,428 | Watches and eight-day and other clocks, gold, sil- 
nme daisenemilaemalnd 315,172 _ J. spe pkcatneanekhshis seamen : pe ; 2 O79 
Governor, combine dy pressure and speed, J. Clay- SRE, TE, SEINE cv ncc occas. exnconcesesceke 315,074 | Telegraphic relay, polarized, J.C. Ludwig... ipesii 315,427 ver, nickel, and other, E. eee. gener onnametese — 
ton. dee eee ee 315,244 | Plane, bench, J. Duncan................sseeeeeseees $15,014 | Telegraphy, induction apparatus for, J.C. Lud- Wine, oe, = De Montebello & Co.......... a 
Grain binder, P. F. Hodges........... m5, 288 to 315,290 | Planing machine, wood, Gray & Hutchinson...... 315,406 WIZ... cscccccccecccccveccccccevesesscnceeesescceeeses Wine, peptone, J. Barnet................6.-ceeeeeees 2,07 
Grain binder, G. Tyler.......... pa 315,091 | Planter check rower, corn, A. & M. Barnes........ 315,220 | Telephone, L. De Locht-Labye............. mo eS PPS na hes toa ca A 
Grain binder knotting mec anism, J. ¥. Appleby. 315.216 | Planter check rower, corn, J. E. Bering............ 315,2% | Telephone exchange circuit, T. J. Perrin A Printed copy of the specifications and drawing of 
Grain drill, G. G. Blunt ...... 314,993 | Planter check rower, corn, W. B. Rush............. 815,446 | Telephone lines, angle hanger for mechanical, H. any patent in the foregoing list, also of any patent 
Grain drill, W. C. Downey eccscccccceseccccccseee $45,280 | Planter, corn, F. Clomens...................... . 815,245 Beligman. .........0secercccccccccecsvcsssesscess -.. 315,078 | issued since 1866, will be furnished from this office for 25 
Grain force feeding machine, J. P. Warner . 315,193 | Planter, cotton seed, W. M. Wilder............. 315,009 | Thill coupling, C. C. Wright, .........-.-+++eeeeeeees 315,455 | cents. In ordering please state the number and date 
Grinding mill, roller, F. Wegmann (r)....... 10,579 | Plow, N. A. Powell............c2.0se000 315,441 | Thrashing machine conveyer, D. H. Good.......... 315,404 | of the patent desired, and remit to Munn & Co., 361 
Grindstone frame, folding, J. Aenis................ 314,986 | Plow, D. D. Skiles.........-..s.csseeeseceeceeeees .--+. 315,351 | Ticket clip, W. Souter............++-+++0ee0+ 315,178 | Broadway, New York. Wealso furnish copies of patents 
Guide box, B. Weaver........ aya Plow, sulky, 8. Rockafellow..........-.++0000++ .... 315,169 | Tile table, W. W. Wallace.........---.0e0seeseeeeeee 315.359 | granted prior to 1866; but at increased cost, as the 
Gun cotton, coating, M. Von » Forster. al arta 315,357 | Plow sulky frame, 8. Mercer................e0es000+s 315,316 | Tiling and grating for covering vaults, roofs, ete., : specifications, not being printed, must be copied by 
Guns, lock mechanism for concealed hammer, A. De I GE, Ws BIS ois lees ce ceudsdcecccdoccee 315,211 illuminating, T. Hyatt Sideactee a etenes se veseees «.. 315,422 | hand. 
ee tea ee ee Plowshares, device for welding, T. Poling.......... 315,162 | Timepi » point tor for, E. A. Nelson..... 315,322 Canadian Patents may now be obtained by the 
Hair washing imoaseine, G. ‘U (ian eae as Portable camera, 8. C. Nash................seeeeeee: 815.156 | Tin foil, J. J. Croke... ... 2.0.0.0 -cceeeceeeeeeees inventors for any of the inventions named in the fore- 
Hammock support, J. H. Ten Eyck | Post. See Fence post. Tin foil, making, J. J. Crooke going list, at a cost of $40each. For full instructions 
NN BC WING i had dec dverendacsuccos | Pottery ware, decoration of, C. Graham........... 315,021 | Tin foil, manufacture of, J. J. Crooke - 1,0" | address Munn & Co., 361 Broadway, New York. Other 
Handle. See Shovel or spade handle. } Power jack, J. W. Maseey........ccccccccossccccveces 315,309 Tinners’ use, plotter for, C. D. Cowgill.............. 515,388 foreign patents may also be obcained. 
Handle for culinary vessels, A. Rosenzweig....... 315,344 | Press. See Buling press. Cider press. Tire setter, W. Kesler........----+-+--++seeeeeeseneee 315,298 
Harrow and cultivator, combined, J. H. & J. L. Printer’s drying rack, H. F. Gray..............0.... YD Sees Serr ae ee Md t ft 
ai Seat 69 aR ea ts ERE pele 315.106 | Printers’ leads, machine for making, N. R. BROME. 2. cccccccccscccccccescccccescvesccseceeseersccs ver isemen Ss. 
Ilarrow, disk, A. ¢ ‘orbin, | ee ones 315,127 I, avnntecibonstian, otvidandoongabdnsctqnewanay 315,045 | Tobacco pipe, L. e+: r teens ey 
ste: , | alle shinery x ‘ Tool, combination, W. J. Krix 4 
Harve ste re utting apparatus, ‘d : Ritter, ge hte ate S 315,341 | Prope ae and machinery therefor, steamship, R ‘nia Steen nie aide. Jucide Page, cach incertion - - - 73 conte a line. 
Hat brim softener, Tweedy & Yule................. 315,451 Ws cnduncecvedeseves besvsere shan pate see~ssee ey a, 7 ~~ tly eaeprabaela aa Back Page, ench insertion - - - $1.00 a line, 
Hat ironing machine, Tweedy & Yule.............. 315,452 | Propeller, canal boat, P. O'¢ onnor he caveemnhtieses $15,159 Tey. C. A. Bal Biiebeccescicevesatuccasconeseua 315 (About eight words to a line.) 
Hat machine clutch, G. Yule............-.....-.++ 315,207 | Propellers, mounting screw, R. Forsholm.......... 315,136 Toy, J. cone steenetteesereeeceoeneeesccsssans ° Engravings may head adver tisements at the same rate 
Hat machine scale, G. Yule....:..................... 315,208 | Puddling furnace, J. WeDD..............00eeeeeeeeee 315,096 Treadle, ate LENAEPSON. ....-- +++ eee eeeeereeereees per line, by measurement. as the letter press Adver- 
Hat machine tool vibrator, G. Yule................. 215,209 | Pulley, A. C. Pessano................+++-++++«ill5,385, 315,336 | Tree. See Pad tree. Single tree. tisements must be received at publication office as earl; 
. , 5 MR y 
Hatchway, self-closing, R. D. Thackston.......... 315,083 | Pulley, sash, J. B. Schroder................0.sseeeees 315,347 | Trunk brace, inside, J. M. March...........-++++ +++ 315,046 | as Thursday morning to appear in next issue. 
Hay elevator, P. F. Chambard....... _ee. $14,998 | Pulleys, guard for shielding set screws in, 8. H. Tube. See Rubber tube, a — — 
Hay rake and loader, combined, H. L. ‘Willhoite.. 315,566 Es Cv cc ccece cevqutececsrcecnnsvecceccséiens Pug, hame, C. J. COOGSR. « oscccceccvescsccccvcvccsecs ‘ 
Hay stacker, J. A. Ball.......... . 315,109 | Pulp straining machine, self-cleaning, R. Kron.... Type writing machine, Burridge & Marshman, | CET THE BEST AND ¢ CH EAPEST. 
Hay stacker, P. F. Terry.....................0+-+++++ 315,185 | Pulverizer, clay, G. C. Pratt 314,996, 315,386 or 
Hearth guard or shield, W. J. Sanders ............. 315,345 | Pulverizing apparatus, Koneman & Scoville....... 315,146 | Valve, combined stop and check, L. G. Gilbert.... 315,273 
Heater. See Feed water heater. I os cccnc.ctecing oikgunctcvvetemesane 315,257 | Valves, testing globe, G. F. Hammer 
RE I CINE oo each ied) xddvienis sac veceasane SOARED | Paige: We POWOOR, 5a. ec sc cscoccccccene-censocs 315,442 | Vehicle spring, R. Mulholland........... JSAFAYK Ce 
Heater, schoolroom, 1. D. Smead..............sse... 31,081 | Pump driver, J. W. Rumyan....................0.06- $15,445 | Vehicle spring, 8. G. Smith. ................seseeeeee L ...\ 
Heating device, G. L. Lavery. uk ... 315,422 | Rack. See Printer’s drying rack. Vehicle spring equalizer, G. 8. x wT ya co 
Heel nail blank, wire, F. F Raymond, 24. . 315,070 | Rails to homogeneous bars, roll for reducing old, Vehicle wheel, G. T. Warwick - (Cinei ti, Ohio, U. 8. A.) — 
Hee! nail plate, F. F. Raymond, 7 ne 315,069 ne an a i a eae dea aisiind altadiilh 315,269 VFeReetGG J... Os CMB. cc cc cvessovecvccccctvsoscecs ieee mune J . 
lw 215 (oR siv nts and Im for th ni States, 
Heel trimming machine, D. A Ww ey ecitine 315.208 | Railway electric, B. Bidwell......................00- 315,113 | Velocipede wheel rim, R. Heeley ; 315,086 of the e Agents porters e United 
Ifoisting buckets, caster wheel for, A. E. Brown.. 315,235 | Railway gate and means for preventing injury to Vulcanizer, F. H. Chidester.............-+++++ssee++ 315,241 CELEBRATED 
Holder. See Nail holder. Paste holder. Rein | stock on railways, W. Bell................2-+00 314,900 | Washstand and dressing-case, combined, PERIN BAND SAW BLADES, 
holder. | Railway grip, cable, J. H. Parkinson........ 315,325 ES RSE et +) © See os J Warranted 
: : 7 , > i . R« superiortoall others in quality. finish 
Horseshoe machine, W. D. Young.................. 315,206 | Railway gripper, cable, J. L. Pearson....... 315,329 | Washing machine, E. W. Allen.............-... +. peeved uniformity of temper. and general durability. 
Hot air furnace, O. Jones . 315,040. Railway signaling apparatus, J. P. Dunn 315,304 | Washing machine, J. Ballard............ . 315.218 | One Perin Saw outwears three ordinary saws. 
ees, TP TD Cee. |. 8... socacectosscecuancnall 315,242 | Railway track layer, D. F. Holman................-. 315,034 | Washing machine, H. D. King 315,300 
lee cream box, F. W. Crocker...................--... 315,129 | Rake. See Hay rake. Washing piece goods, apparatus for, Davies & COMBIN ING WEIGHTS, VOLUMES, 
ce creepers, screw adapted for, M. A. Thrig....... 315,293 Ratchet mechanism for bit braces, screwdrivers, Eckersley... ...-.+ +++ ssceeeseeeeseeeescwesener sess and Specific Gravities of Elements and Compounds. Ab- 
’ : P 7 W.R. Cl 15,000 | Water carrier, J. F. Fine stract of a paper by William Farmer. Contained in Sci 
Indicator. See Merchandise indicator. Oven CR WR: GRRE, . incon <hechtiunse 315, B oF Pe Saereys Sees Weeeveoswolbanerhivese ENTIFIC AMERICAN SUPPLEMENT No. 455. Price 10 
heat indicator. Reaping and mowing machine, L. A. Couteau..... 315,387 | Water cooler and filter, combined, J. M. Bruce.. cents. To be had at this office and from — 
OS oi ncs gives evesieceuestedsnens 315,346 | Recorder. See Passenger recorder. Water pipe cushion, J. O. Waddell............ ee sei 
Jack. See Power jack SE TR a icisgnse ss niiie sBbewiresceverandd 315,449 | Water tube boiler, J. W. Van Dyke anni 
Jetty, breakwater, or similar structure, E. M. | Reflector, 8. C. Mower.. . 315,433 | Wedge, C. R. Countryman. ........+...-+--+++ 
aa eek a aati ap 315,384 | Refrigerator, A. B. W00d.............0.0-0eeeeeeeee 315,105 | Wheat breaking machine, Hudson & Tobey....... ‘ vay r 
Joint. See Gimbal joint. | Regulator. See Feed water regulator. Wheat scourer, McCudden & Shearlock............ R 
ournal bearing, R. Beddall.... 9 ......-.  «.. 314,989 | Rein, harness check, J. Fowler.....................- 315,399 | Wheel. See Gear wheel. Iron wheel. Paddle From to 6 candle power for batte 
Journal bearing, Rocce §=—s evnccces §—«_ ov ev on 314, - De ri 
Journal bearing, J. N. Williams..................... 315,103 | Rein holder, T.. A. McCord.......-.-+. eeseeeeeeeees aan} _ sees. Taniep weed. no 
Jug stopper, J. B. Brackett................0ceseeeee 315,114 | Rheotrope or current reversing key, J. C. Ludwig. 315,426 Whiffietree, Walter & Blackburmn................+. 315,361 rimary battery, 14 candle lamp, double 
Knitting stockings, H. Lennard..................... 315,043 | Riveting sheets of metal, J. P. Gould............... 315,020 | Whip, M. J. Heaphy.................cececeeveeeeeeees 315,281 \Y een ond ext re since, i. Box. coms 
: perempene ‘ ' e © with 3 candle lamp, 
Lamp extinguisher, E. 8. & J. H. Bacon............ 315,217 | Road or tramway for vehicles, M. A. Martindale.. 315,047 | Whip socket, oil ean, and wrench, combined, en a Bitte with 4 candle lamp, $6. ti 
Lantern wick scraping attachment, F. O. Dewey.. 315,256 | Roads, machine for making, repairing, and clean- La, Bard..........00scccsesssvsercccsscesesccceeeees 315,110 6 candle lamp, $7. 
You ‘ W. Taf 15,184 | Wick, lamp, I. Lynd 315,429 Storage batteries, microsco 
Latch lock, H. P. Young. 315,206 | Rs We wit ah nc tunasévnceanaanenenévemsen 315,184 le SL Th, Es o coometncnascorassccooumeceosende ‘ / 9 
Level, square, and bevel, corabined, M. Euinton... 415,264 | Roller mill, J. L. Willford.................sseeseeeees 815,201 | Window frame, H. E. Willer.............2..0..00008 315,365 my stands, and other electrical goods. 
Life-preserver, E. & G. A. Waters.................. 313,08 | Rotary engine, J. Moffet.............cc-ssccecesseees 315,318 | Window screen, D. Cook..............:ccc0eseceeeees 315,249 Stout Meadowcroft & ty 
Life-saving apparatus, C. H. McLellan............. 315,315 | Rubber tube for syringes, etc., J. W. Gray......... 315,023 | Wire, machine for spirally scoring, H. K. Jones... 315,144 \ ’ 4 
Link, spring, W. R. Belding....'...........- 315,223 | Sabot, ordnance, F. H. Williams.............-. «++. 315,102 | Wire notching machine, Russell, Jr., & Jones..... 315,170 ie AGENTS FOR THE 
Liquid elevator, A. H. Phillip . 315,337 | Safe bolt work, T. M. Brintnall ............. 315,231, 315,232 | Wire rope or cable, T. Seale..................... 315,077 EDISON LAMP CO 
Lock. See Latch lock.- Nut lock. Fe IO, Be Cas dno nc.cs on ccncedenvecscncectare 315,390 | Wire springs, apparatus for tempering, M. “ bd 
ee ee een ea 315,307 Sash fastener, E. A. Johnson............ _, 315,294 De attah acco dks oD oc eesti Sadess « Cisse . 315,457 21 & 23 Amn Street, New York City. 
Lock and latch combined, 2. I a lian 315,456 | Saw, E. Andrews. seveencccececsscecsceceses sdbaybte tO 315,374 Wire springs, ete., tempering, M. N. Lovell........ 315,424 | Pocket Primar -— Battery, and one Edison Scarf Pin 
Locks, knob locking and releasing mechanism for, IIL. c cencwcpncentoesecevacesion 315,229 | Zither, Arnold & Gerber.............--.eseeeeeeeeees 315,376 | Lamp complete, 
G. BE. Thaxter.... g | Saw jointing device, G. 8. Black................0..+. 315,228 Pet eA 
Locomotive brake, G. H. Poor | Sawmill dog, W. A. EE ane . WwW ATER- POW ER WITH HIGH PRE: 3 
Log turner, W. E. Hill Saw straightening machine, A. E. Hoffman........ 315,083 DESIGNS. are — 4 pm ene But ~~ { ~~ : —A poaer by H. 
“ , 7. WwW rina 8. », H.R. WwW Ee Smit —The problem of utilizing sm uanti- 
Lag tarear. G. W- Rot —?* poe a =e ‘. an insertit - po mye eT Te 16,016 | ties of water with high heaas. The hurdy-gura Gheel, 
Loom shuttle, I. L. Wilber ssccseceveccccccsosce & 515,100 | Baw teeth, protector for insertible, A. Krieger.... 315,419 nosso W. Pountney.........:....0-secsccccecsssecass 16,06 | This Knight, Collins, and Pelton wheels. Methods of 
Lubricator. See Axle lubricator. | Scissors, manufacture of, Lloyd & Glydon......... 315,305 Bottle or jug, W. Pountney 16,027 conducting water and transmitting power. Texas Creek 
Lubricator for steam engine cylinders, R. T. | Scourer. See Wheat scourer. . © tel he Stilt intitin Ceatiiniions dite i Seen : pipe and aqueduct. w ith 16 ———. ge gl a 
° - ‘ ; Candy or confectionery, Schwarzschild & Green- ss IENTIFIC AMERICAN SUPPLEMENT, Nos. 454 
Crane....... inane 315,128 | Screen. See Window screen. eR ee we ee ceseee 16,029, 16,00 455. Price 10 cents’each. To be had'at this office a 
Magnetic separator, Hilder as Scott. Sato aehet en: 315,028 | Screwdriver, Furbish & Hamlen.................... 315,137 Carpet, A L. Halliday nae : from all newsdealers. 
: Pane . : ee “eee pi Te TIGR as cro cnsccsscnccocsse . 
Mat. See Oil mat. cre w rolling machine, J. Sheldon.................. 315,349 Carpet, W. McCallum... 
Mechanical movement, J. Bacon.................... 315,378 | Seal, BE. J. Brooks. .............0.cccccevcecccecccences 314,994 Curtain fabric, J. Blair ——--t—‘SSY 
Mechenical movement, J. Morwitz.... ..515,431, 315,432 | Secondary battery, E. T. Reichert......... - 315,339, 315,340 | x; . ee ee Sete oe 
veal, 5 " ’ } ie Si id:.0ncenedhoedbogeesweenaleldiann 
Mechanical movement, J, L. Willford.............. 315,202 | Seeding machine, force feed, J. L. Riter........... 315,168 an Cc go Meyer 16,020 to 16,023 BARCAI NS FOR YOu. a 
: 4 Z pice ciel : ~ cae << ~ y  . eee. re. OCKE 
Merchandise indicator, 8. H. Brown --- $15,236 | Separator. See Magnetic separator. Picture frames, ornamentation of, T. Schreppel... 16,028 Kuives™ on al kinds; also, 
Metal tabie, H. A. Matthews................. . 315,310 | Sewing machine, A. J. Hurtu.................c.cese. 315,087 2 Spor n’ Pur- 
Milk ¢an or carrier, R. B. Andersc 315,871 | Sewing machine, J. W. Post 3 5 PUREY CAE, TE OC. SORTED + 0050052450 sesererieis 16,081 SICIANS’, Lavi run- 
: pcty -waoneooesen as sagged Bt s eae eee iter Ree Ra as sake oa 315,087 | sole, rubber, Norman & Bennett.. -. 16,085 ing, CLaspe AN Locx- 
Milk setting apparatus, M. O. Stoddard............ 315,448 | Sewing machine attachments, box or case for, A. K. Cattle, and Stock 
’ Soles, ornamentation of India-rubber, L. Elliott... . 16,018 a Bowr K I Ww 
Mill. See Grinding mill. Roller mill. ee ee nee noe ee a: 315,089 Spoon, medicine, E. C. Underhill 16,083 ’ «Bottom | aes, ances al il Gor ~~] 
= 4 , me &. U oe!) )) See * 
Moulding machine, wood, Baxter & Anton........ 415,222 | Shades and blinds, self-acting mechanism for, J. oh font of, T. W. Smith 16,082 p for il linstrated circulars. 
Moulds, composition of matter for lining and ae ype, ae Gls CALMS ted deed 2 arate ome ya & CO. “ipand 1 Dock ay Boston, 
facing, W. N. Garteide........... ceeeeseee 315,402 | Shaft, crank, P. A. Peer ——<—<— 
Motion, mechanism for converting, D. D. Wiley Shears. See Animai shears. 
Ty Jusiénes tb 50 encenedes -cannueeneh shatnieniammanins 335,364 | Shears, lever attachment for hand, P. Kearns..... 315,2% TRADE MARKS. D 
Motor. See Electric motor. Electro-dynamic Sheave, adjustable angle, A. Tromblee............. 315,090 | Beef, fluid extract of, Liston Beef Company........ 12,101 * 3 Printin Press Sane 
motor. Electro-magnetic motor. Ey Ura i NII. cnc cub cent seewauelncscuenance 515,061 | Beef, Liston’s extract of, Liston Beef Company.... 12.102 Printing! 
NR I 6h cc ctndecseenaabibiatiall 315,051 | Shirt, D. N. Bristol.......... ........ .. 315,119 | Buttons, I. E. Hirsh & Co..... nbovkviheodkasstussetea 12,097 Card & Label Press $3. Larger sizes 95 to $75. 
Mower, L. RAWSON. .....0-..ccccseeeceseeeeeseeeeeeee SISAM1 | Shirt cuff and wristband, J. B. See....... .. 315,174 | Candy, J. Morningstar.................0000000000 veees 12,078 + i rections. Send 3 stan ing easy, print- 
I , CIE ovadecshesesncnndeseenacenatel 314,988 Shirt neckband protector, D. N. Bristol... . 315,117 | Coffee, either green or roasted, G. W. Earhart...... 12,096 Presse pe, Cards pot hy 
Muffie furnace for assaying and annealing, J. Shirt yoke shield, D. N. Bristol....... .............. 315,118 | Compound of red lead and oil adapted to remain KE y & co., Meriden, ‘Conn. 
Hoskins seeeees .-++ 915,086 | Shoemaker’s pinchers, J. G. Lynn .................. 315,430 in a soft or pasty condition, J. A. Shephard.... 12,109 ates 
Multiple switch board. > 3. Perrin . 315,382, 315,333 | Shovel or spade handle, P. W. Groom. -. $15,407 | Cordial, root and herb, Collins Brothers Drug Com- = Ne Catalo e of Valuabl P 
Music barrels, mac sh for inserting pins in, H. Shutter worker, R. G. Dudley............ .. 315,398 Svescunniosedtaciettedhstinsedostisaenccadlvetie . 2,04 & fu e apers 
EE FOP IO OOO GOI 315,062 | Sieve brushing apparatus, F. A. Price 315,066 | Cotton fabrics, Herbst Brothers..................... 12,077 | contained in aye AMERICAN SUPPLEMENT, sent 
Musical instrument, stringed, J. Farris............. 315,135 | Singletree, hoisting, W. Louden.................... 315,428 | Cotton, silk, and like manufacture, top rolls for, F. free af charge to any ooen & CO., 361 Vv. 
Nail holder and carrier, F. F. Raymond, 24........ 315,458 | Skillet cap, F. R. Wells.............cccccseseecseceoes 315,196 OE i Lier ree: 12,098 . oe Broadway, H. ¥- 
Nail machine nipper bar, C. D. Godcharles......... 315,408 | Slate shaving machine, R. A. Coffin................. 315,247 | Flour, Saint Paul Roller Mill Company.............. 12,108 
Nail plate feeder, J.C. Gould....................00.- BI5OID | Smoke consuming furnace, A. T. Kinney.......... 315,145 | Furniture, Jaeger’s Sanitary Woolen System Com- 
Necktie fastener, J. A. Whitcomb.................. 315,087 | Solar cameras, adjustment for, W. C. Strong...... 315,450 GH Sete sseereccssncsinveasessessencdetedsindel oooes 12,080 
Net staff, G. L. Bailey hektate adit peacaiianl 315,107 | Soling, roll for making India-rubber, L. Elliott.... 315,262 | Hats, South Norwalk Hat Ns canseceuntaaie 12,110 
Mut look, J. M, Clemmemts... ....ccccccccccccccccccecces 515,001 | Sower, broadcast seed, H. A. Gore.................. 315,465 | Lead, white, Southern White Lead Company, 
Nut lock, J. H. Sheehan (r) -. 10,578) Spring. See Bolster spring. Door spring. Ve- 12.111, 12,112 
Oil cloth corner piece, W. Horning....... ......... 315,409 | hicle spring. Lemon ginger, a remedy for coughs, etc., Collins 
Oil cup, differential, J. H. Wilkinson................ 315,101 | Stamp, hand, B. B. Hill... ..................66 315,285, 315,286 Brothers Drug Company....... ............ eves 12,087 80 per contd _ 
OE, Wii ase shaves nanetitenration . 315,126 | Stamp, hand, Sawyer & Gould. ............000eeesee- 315,076 | Liniment, J. Boyle.............se.cceccecseecee eeadecs 12,073 7 ,Time and Labor saved 
Otler for steam engines, self, J. Parkinson 315,969 | Stand. See Drawing stand. Washstand. Lubricators, ejectors, and cups, Peerless 0:11 Ejec- ay a. 4 Solid, 
npr aseaney~ a ie, Cnn dae ko-clestaenta SURG 4 Denies W. CHOI. 2.0 cc ccccccvwnccesccdectcoce ovcee OIBIM tor Company Vise. Working. Firmest a | 
re concentrator, Koneman & Scoville............. BERGE § WOCHS BOTs Wis CIR i os seosec cecngsccvcvacceccccs Medical com d as the Improved Ta 
: M7 | pounds, certain named, J. H. Pullen.. 12,107 Pipe, and other Attac 
Ore filter, centrifugal, T. T. Eyre... stesseseeecesees 315,398 | Steam generator, W. A. Pentecost Medicinal plaster, Seabury & Johnson............ ++ 12,082 — by the Trade. {ttachmencs oid 
Ores, etc.. machine for reducing,G. & A. Ray- Steam generator, J. W. Van Dyke Medicinal specific for cold sores, H. A. Robinson.. 12,081 ‘ MELVIN STEPHENS, Prop 
SI: cncnask abbas Mhersashiootiudtsernzenh ... 815,338 ' Stone, producing imitation, H. 8. Utley......... +++ $15,188 | Medicinal tonic, R. E. Kunze..........0cc00seeeeeees 12,100 : 4 





Office, 41 Dey Street, New York. 
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Pror. CHAS. F. CHANDLER, PH.D., 


OF 
SCHOOL OF MINES, 
colcmbia College, 
Has assumed the Editorship of 


Anthony’s Semi-Monthly Photographic 
BvuULOESTIN, 


Which is admitted pkg R.-2 By Photographic Helper 
Amateurs or Prefecstonals | 
Who need any advice can obtain it through its Oorre- 
spondence Column. It will pay you to SUBSCRIBE for it. 
Copies Free. Subscription, $2.00 per Annum. 
1, & H. T. ANTHONY & CO., PUBLISHERS, 
691 Broadway, New York. 


PHOTOGRAPHIC OUTFITS AND SUPPLIES. 


“ Rarely is @ at sto narrated so simply and yet so) 
effec tive ly.’ ew York Tunes. 


The Rescue of Greely. 


nder W. ., Sane U. 8. N., and Professor J. 
ad Gresoll soley, U. With m maps and numerous il- 
Justrations. 1 or :— $3.00. 
«Phis is an admirable record ot one of the most thrill- 
epi isodes of Aretic adventu mn every re- 
ine vt the narrative is @ model « of good taste.”—New 
Tra ime. 
«4 work that calls for mnquariees 1 praise as a calm, ju- 
dicio ~abeae arrative.”’—Brookym Ow 
“It isa model for authors Boa have occasion to nar- 
rate e pe riences in which they were themselves promi- 
nent. It is short, entirely to the point.”—New York 
Herald. 


*,*This book és aed ale Dy a booksellers, or will be sent 
postpaid, on receipt of price 


CHARLES SCRIBNER’S SONS, 


743-745 Broadway, New York. 


\PPARATUS FOR ELECTRICAL MEAS 


ure -ments.—Iustrations and description of the various 
interesting apparatus for measuring electricity that | 
vere shown at the Munich ——— including Wiede- 
nann’s bifilar galvanometer; Wi mann’s vano- 
meter tor. strong currents; Roa ifferential photo- 
meter; Von Beetz’s solenoid ; apparatus for demon- 
strating the principle of the ‘arxame machine ; a 
Rysselberghe’s  eoemomstreanes; Von Beetz’s chro- 
nograph; and Harlacher’s apparatus for studying ro 
currents, Lliustrated with seventeen engra ep. Con- 
tained in sane NTUFIC AMERICAN SUPPLEMENT, No. 421. 
Price 10 cents. To be had at this office and from all news- 
de: alers. 


thy AMERICAN BOY'S HANDY BOOK. 


Or What to Do, and How to Do It, 
By DANIEL C. BEARD. 


Fully Illustrated by the Author, 
One volume, o¢etavo, $3. 

Mr. Beard’s book is the first to tell the active, inventive, 
and practical American boy the things he really wants to 
know; the thousand things he wants to do, and the ten 
thousand ways in which he can do them, with the helps and 
ingenious contrivances which n either procure 
or make. The author divides the boo Gmeng the sports 
of the four seasons; and he has made an almost exhaust- 
ive collection of the cleverest modern devices—besides 
himself inventing an immense number of capital and 
prac ‘tical ideas—in all sports for boys. 

The boy who has learned to play all the games and 
make all the toys of which it teaches, has unconsciously 
exercised the inventive faculty that is in him, has ac- 
quired skill with his hands, and has become a good m 
chanic and an embryo inventor without knowing it.”— 
Mi'waukee Evening Wisconsin. 

*,* These books are for sale by all booksellers, or will be 
sent, postpaid, on receipt of price, by 


Charles Scribner’s Sons, | & 


743-745 Broadway, New York. 


NEw YOrK, 


Ss — 


















| JOHN H. CHEer 





A SHOE THAL WILL NOT PINCH.— 
By Benjamin Lee,M.D. A study of the hygiene of the 
feet, pointing out how a shoe should be made in order 
to conform to the true shape of the foot. Illustrated 
with 8 diagrams. Contained in ScIENTIFIC AMERICAN 

SUPPLEMENT, No. 444. Price 10 cents. To be had at | 
this office ¢ and | from all 1 all newsdealers. 


SIMPLE MECHANICS. 


How to make and Men ime an n die 
re cthene for delug ph 4 000 CbaMON 
THINGS, Landscape Gardening, ye —y <4 
ing Fruit; Prevent from Freezing; —y & ~~~ 
tiow of wells; to test water and pany it; to remove aia 
putty; to mend rubber shoes; simple rules for paint 
glues comes, —" calcimine.—Recipes worth $1 





for $5. Boys’ rtment, Girls’ Department. Com- | 
PLETE GUIDE for. ou an. FARM, and GARDEN. Ac- 
tive men_wanted es and take orders. 


Write to FOR DS ‘HOWARD & HULBERT, 
Park Place, New Yo 








THE CORINTH CANAL.—A DESCRIP- 
tion of the project o* Mr. B. Gerster, engineer in het 
of the International “‘orinth Canal Com 

sketch of the progress tius furaccomplished. Nature of of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 42 
Price h cents. To be had at this office and from all 
ewsdea ers, 


THE NEW SOUTH. 4 


ESTABLISHFD 1839-35 183S—35,000 READERS. 


THE SOUTHERN | 1 CULTIVATOR © 


DIXIE - FARMER, 


The Oldest Agricultural and Indus- 
trial Journal of the South, aud 
is read inEve State of the | 
uth and uthwest, 
pyr recent purchase it now combines: Tue 
- XIE FARMER, Atlanta, Ga.; THE PLANTATION, 
outgomery, Ala ; THE RURAL SUN, Nashville, 
‘Tenn.; THE SOUTHERN FaRMEBS’ 
vannah »Ga., and unites the patrons of these 
: vith its own LARGE List of subscribers. The 
ress and people all testify to its great merits as 
a a for controlling Southern unde. 
SSCRIPTION, One earin advan Pooe” 
gaia. $1.50. JA AS’ P. HARRISON’ co 
tate priate, Publishers, Engravers, 





Blank Boo ufactu 
Pe, 0. Drawers Gomyte Doug I — 
PERFECT 


NEWSPAPER FILE 


mene Koch Patent Fil for newspapers. 
magazines. and pamphlets, has been. recently. improy ed 
uced. Saino the SCIEN c AM 





ENTIPIC AMERICAN SUPPLEM ene cam be 


Scere 
ofntied for the low orig o of $1.50 by mail, or at the 
RCT eres ne Paper vy board sides; 
every one oh RRICAN, ” in y.%. Necessary for 
pr Ams to preserve 





MUNN & CO,, 


Publishers ScrzJTIFIC AMERICAN. 





Scientific American. 





IDs 
dase. 





Especially meritori f i mv 
w iMiite with an modern improvemen a i t 


r. Durr. 
“HARRISBURG CAR MFG. CO., Harrisburg, Pa., U. 8. A. 


ENGIN &. 


en and ind Pel 
2 mM. TD 





NEW YORK BELTING AND PACKING CO. 


Oldest and Largest Manufacturers in the United States of 


Vulcanized Rubber Fabrics 


ADAPTED TO MECHANICAL PURPOSES. 


RUBBER BELTING, PACKING, AND HOSE, 


EVER, Treas. 
JOHN D. CHEEVER, Dep’y Treas. Warehouse, 


Branches: 308 Chestnut Street, Phila., 151 Leke Street, Chicago, and 52 a) 








~ Mats and Matting, and Stair Treads, &c. 


BroyYvci.sH TYRES, CAR SPRINGS. 
Wew “York Belting and Facking Co., 


CORRUGATED 





(5 Park Row, mes Astor House, N. Y. 
and 5 Summer Street, » Boston. — 





The Williams EVAPORATOR 


In Three Sizes. 
No. } capacity 5 " to we Bu. Apples in 2% brs: 


“ “ bs “ a 5 “ “ 
Manufactured by S. E. SPROUT, 
Muncy, Lycoming Co., Pa., U2 8. A. 


HORSES. — THE FOLLOWING VALU- 
able papers are contained in the SCIENTIFIC AMERICAN 
SUPPLEMENT. ee tok 10 cents each, sent by mail to any 
address. T'o be had at this office or of eewetoness in 
all parts of the country. Please order by 





Hellan’s Double Clade Vanes 


SOLD BY THE POUND. 


They combine the brass seat and rubber | 
disks. We guarantee them to weigh more | 
than any others in the market 

Samples sent “or trial 


HOLLAND =& THOMPSON, Santctren| 


217 RIVER ST., TROY, N. Y. 








in large ty ype. which indicate the number 4 the SUP- 
PLEMENT in which fee articie is contain 

Evolution of the American Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing the sradaal de- 
vek »~pment of the trotting vaniit from year to year in the 
pest. the annual gains in speed, with tables and sugges- 

ions as to future speeds. —The Fastest Records, | 
Being a table of the best trott: time on record at all 
distances and all ways of going. from 1830 to and includ- 
b 1882, embracing ret i Harness, Trott to 
Double . Trotting under 

ng 374.—Horses ven illustra- 

showi he ore of . sound and unsound legs, 


Lig 





History of the Horse Bota. By Dr. N. Joly, With 
y-four 12. e Care of Horses. 
123, 185. 


Mode of Feeding Farm Horses. 2.— 
The Perfect Horse and how to Measure Him. With en- 
grering, eb Peraiaries 3 in Structure of the Horse. 

Prof. Huxley, 44.—Value of Carrots for Horses. 45. 
—Daloulns in Horses, itiety for. 53.—low to Treat the 
Teeth of Horses— 8S. 

Portraits of Celebrated Horses. Sefton, Winner of 
the Derby. 134.—Vernuil, winner of the Ascot Cup. 
136.—Sir Bevys and Wheel of Fortune, Winners of the 

rby. 189.— uois, Winner of the Derby. 290. 

Luke. Blackburn. 269.—Don ee roe Year Oia 
Stallion. st oe the Most Valuable Horse 
ever known. 355.—English Cart Horses. Lilustrated. 


2 28. 
t 33’ Ea entific Breeding. By J. D. Caton. A valuable 


tnals. rN the breed of horses and other ani- 
273.—The Horse ont is Fossil Ancestry. 
orse’s Motio’ sted 


gy by Muybri 
pootoeraphes: ‘2 illustrations. 80 abstract of Prof. Ww. 
th oF er ~ a pulli d oth i ia 
e horses in leap! an ng, and other points in 
animal m a —Bei f Pe’ Mo-~ | 
tions. Illustrated. «— Proportions, Sonenean, 
and Te Given to the iors With m 
urements and illustrations. ‘2:25.—How to Tella a 
‘ ‘Treatment of ae "Legs. 4 bi 
—The Percheron Horse. 246.—A Hi 





$r°S11, ka Hints. 253.—H Ly a = 
«— 110) Pp! e 

of. atest | - ae of, 303.— Floors or Horse 

tent, m2 4, L. Ber- 


1 . 
an Siphabetionl list of #i: 
~~ a! 1882, that have 
won races in which the purses, stakes, or premiums ex- 
; with description, sire, date of career, 
record, number of races won, and es of purse. 
A valuable paper for retorenee, 377.—Ono Horse Shoe- 
T, ws — 174.—The (Prine! ples of 
Horse Shoe BY. Geo. Fleming. 205.—The Art 
of Horsesh : Its Earliest History and OF ciples. B 


. Maurice Keil. A valuaole and useful paper. 37 
Pam Horses in London. One page of engray- 











ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price ‘0 cents. To be had at this office 
and of all newsdealers. 


HOW TO COLOR LANTERN TRANSPA- 


rencies.—A valuable paper by T. J 





Houston SS full di- 
| rections for the preparation of photograp 
n SCIEN TIFIC j 


rencies. and for painting them. ( “ontained fr 
AMERICAN SUPPLEMENT, No. 4°23. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Transparencies is 
contained in SUPPEME NT, No. 4 ‘24. 





Horizontal and Vertical. 


Huffer’s Ayomasio Vacu- 
Pvliug Mill Machinery; 

Dn 
ine W. cel.” 


YORK K wr CO., YORK, PA., U. S. A. 


Be. MANUFACTURE OF Sopa. —A 
| paper by Dr. Julius Koebig, showing the ad yentages 
he ammonia process over that ef the Leblanc In tee 
manufacture of soda, and the poe < | of La United 
Eo through the use of it, com ly 
| with the European indust Contained in *SCLENTIFIO 
| AMERICAN SUPPLEMENT, No. 445. Price 10 cents. 
be had at this office and from ai! newsdeale 


FOOT POWEK MACHINERY. 
Scroll Saws, Formers, Mortis Tenoners. 
Hand Circular Saws, Foreign and Domestic 
par. Woods, Veneers, Carving is, Vises, 
Fo poeme Castings, Gears, Parts of 
M ng Tools. The best line of 

Send ex for illus. 











sie, Bngravi 
Tools in the U. 8. 
price er The JNO. WILKINSO 
64 & 6 Wabash Avenue, Chicago, mH. 








ELECTRO-MAGNETISM AS A PRIME 
paves. —An account of the various attempts that have 

been made to utilize oe fg =< etic power as a prime 
mover. Sepetines”’ machine. vator dal P’egro’s ~% 

s. .Jacobi’s apparatus. Davidson's @ 

venport's devices. Capt. Taylor’s electro magnetie 
eneine, Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 359. Price 10 cents. To be had at this office 
and from all newsdealers. 


L MPORTANT 7 eAzEre FOR SALE.—THE 


will revolutionize the har- 
bpp a ro for county, State or the United States 


c Gate: illustrated circulars and partic ad- 
for sale W. RE REDDING, Patentee, 731 Broadway, 


ork, 


RELATIONS OF THE SOIL TO HEALTH. 
Rohe, M.D, The soil. Ground 








Prpeking Horses by Elec- | 
S.—Polyds 1 ee "Recent | 









round water. Diseases spread by soil impurt 
$ se of animals due to impurities of soil. |’reven- 
tive remedy-drai Ce in SCreNTIEYC | in 
AMERICAN SUPPLEMENT, No. 444. Pricei0cents. To’ 
be had at this office and from all newsdealers. i 





,\OM THE ECONOMIC APPLICATIONS 
of Seaweed.—By Edward ©. C. Stanford, F.C.8.—Sea- 
weed asmanure. The manufacture of kel Jodine and 
potash salts. Algin or sudium alginate and its econor 
uses, A valuable paper. a in Btterenric 
AMERICAN SUPPLEMENT, No. 445. !’rice 0 cents. 
| Tobe had at this office and from ali newsdealers. 


a RG” Ae” Da"! a Ae T Oe RS. at 


A.A.GRIFFING IRON CO 


me 
ATIN 








HOW TO LAY A DRAIN. —A PAPER R} 
by J. M. Allen, treating of the practical and thorough 
exocution of the work of drain lines. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 445. Price 
Weents. Tobe had at this office and from al) news. 


dealers. 
ADAL * Most fascinating Puzzle, and the latest 
craze with old and young. $1 postpaid. 
C. H. WILSON, Box 6%, Toronto, Canada. Intro- 
ductory sample to smart, active canvassers, 50 cts. 


BOULIER’S UNIVERSAL PYROMETER. 
—Full description of the apnaratus, illustrated with 8 
engravin, 
Containe s SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 445. ‘price 10 cents. To be had at this office and 
trom all newsdeaiers. 


To Let with Steam Power 


Three floors, 44x110. Excellent light. Otis elevator and 
steam heat. Apply to the owner, HUGH GRITTY, 230 
Sth . Avenue, be between 26th v and Zith ith Streets. 




















tation.—A paper by G. Swinburnking, discussing the re- | 
sults of the labors Mf a committee appointed to inquire | 
into the causes of decay in the boilers of British naval 
| ships. and to propose measures for obviating them. 
Contained in SCIENTIF:C AMERICAN SUPPLEMENT, 





No. 444. Price 10 cents. To be had at this office and | on 


from all newsdealers 
$) With this WONDERFUL 
wot Art Appliance beginners 
#2 soon rival artists usin ma 
methods. Command 
ter prices and ready chen. 
Thousands havin taste 
in art, ifdev eloped by 
of the ATR BRL Si,can « > 
cure pleasant and profita- 
ble em - yment. Send for 
particulars. Free. AIR BR FG. CO., 
Address No, 67 Nassau St. Rockford, Ill. 


HOW TO PREPARE LANTERN SLIDES 
—Formula for an unwashed col'odio-bromide emulsion 
with free bromide, with full directions for use iu making 
piates for lantern slides. pomteines In SCIENTIFIC 
Queues SUPPLEMENT, No. 444. Price 10 cents 
‘o be had at this office and from all newsdealers. 


A. W, STEVENS & SON. AUBURN, N. Y. 
Manufacturers of French Buhr Stone Corn *and 
Mills, Power Corn Shellers, Grain Threshers and Se 
tors, Plain and Traction on Engines. — Send for circulars. 

















THE CARPET BEETLE AND OTHER | 
| AB interesting and_ instructive | 
agen before the Boston Soci- 
the com natural 
ry of the new carpet beetle, where it came from | 
riginally, how it has spread, its destructive Ly Fs 
how its ey may be prevented. A description of 
Attagenus oma—a new relative of the Carpet 
tle, just as Cotspenve, on one which, although not well 
known to the public, Lay y equally pe as common as the 
latter. Th common wien and is 





e during 
the last few years The rece 3 tien in the number 
of Cat Fleas and the anno that they have caused 
housekeepers tn the E , in Poland 
and the remedy agai them in that Polish 
Flea-traps Geocrived. The resent varseey the Hes- 
sian fly and Wheat yi—— 3 like its, are 
introduced into Sy rs ribated t hrough New Countries. 
The! home of the Cockroach.and the insect’s ion 
westward. The introduction of its insects by 





emigrants, and the gradual chang® of a country’s insect 
fauna by a change of its flora. Butterflies t th 

made the trip around the world. Insects constant! 
brought from Eur rope by steamers; the grain weevil, 
the rice weevil, and the eqperequs le. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, 161. Price 
W cents. Tobe had at this office, and of » of all newsdealers | 


_ DRAWING 
INSTRUMENTS. 


Experienced mech. draughtsman, with best references 
from present and former employers, is ooking | for a situ- 
ation; Peeuie 2 peer printing-press work, P, O. Box 83, 

oonsocket, 


> | Ridusteated oni catalogue 
ad on —— to 
MSTOCK, 
“= pty Place, | 
New York. 








PRACTICAL USES OF ELECTRICITY.— 
whicit the author disoaseos, in nn untechion an. 
ner, the ity to aaa variet sing ing appl ications 
pectin inl pa as a rahe el cS ‘ie ne pear ar future. 

ont explosives glectriity. Electricity by ‘the ia 
chines, i Testrommasne nes. 
i Mee aa tier ate 


Pe, SUPrLEMENT, No 
Price} 10 cents cents. is office and from 





showing details and mode of application. | 


ZINC TO PREVENT BOILER INGRUS.|_ 





YPosxrttTivs BLAST. 
HRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts thay any other Blower, 
P.H. & F. M. ROOTS, Manufacturers, 

8. S. TOWNSEND, Gen. Agt.s#Oortand 
Gen. Agt.,% St., gbez 
Sg OE ee Rt a 
NEw YoRxzx. 
SEND FOR PRICED CATALOGUE. 


| GOLD CHLORINATION IN CALIFOR- 


nia — An interesting pager by F. D. Browning, E.M 
pe the mode o Jorinating gold as Oe tn 
rans Valor. Cal.—The ore and = treatment, Milling, 
orinating. leaching vl a ing. Ex- 
| Eemotion ot sitver. Prepara tion ‘of Feagonts. e mill. 
| The chlorination works. partiiustrated 2 engravin 
vy in SCIENTIFIC AMERICAN SUPPLEMENT, 
#33. of vee 10 quate. To be had at this office and 
ealers. 


without Stomach Drugging, assured 

to all suffer from eerwous and phy-~ical debility, 

exhausted vitality. premature Jccline, Diseases 

of the Kidacys, Prostate Glend, Bladder, Vari« 
&c., by the Marston Treatment, Treatise 

Address DR. H. TRESKOW, 46 W. 14th 8t.. New York. 


DOUBLE BOATS.—TWENTY-ONE IL 
lustrations of patented double boats, the general con- 





| 

struction and plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 

| date of patent accompanying each diagram. Contained 


in SCIENTIFIC AMERICAN SUPPLEMENT, No. 232, 
Price 10 cents. To be bad at this office and from all 
newsdealers. 


0 weak men, suffe ring from 1 nervous de bility, weak- 
ness of body and mind, loss of memory, mental and 
physical exhaustion, | will send you a valuable treatise 
upon the above diseases, also directions for home cure 

free of charge. Address 
P Ror. F. C. FOWLER, » Moodus, Conn. 


GEOLOGY. — IN AUGURAL ADDRE Ss 
of President Andrew C.  ~y *y the annual meeti 
of the British Association for the Advancement of 8c! 

| ence, August, 1880. A most valuable and -X4 = 
paper, showing some of the latest researches in Geology, 
and the important deductions therefrom resulting. 
Con in SCIENTIFIC AMERICAN SUPPLEMENT, No, 
248. Price 10 cents. To be had at this office and from 
all newsdealers. 





TRIAL. ‘Ses ad re ERVITA.c corain 
cust Jor Nex Serer: Ay Leak Mavnood Aer 


amy Cause. Level package mated for £ushe 
Frees DaAG.OLN. Bon 2 cheng, 


AC 
A SIMPLE PANTOGRAPH.—DESCRIP- 
tion and ficure of a cheap form of ph, note- 
worthy on account of its compact form and its Mimplic “te 
| ty. Asthe instrament is capable of describing a circle 
of four feet radius, drawings of considerable size can 
| Surrur a it, Contained in SCIZNTIFIC AMERICAN 
ENT, No. 24%. Price 10 cents. To be had at 
[es office and frm vm all newsdealers. 
fr. H. H. KANE, formerly of the 


OPIU DeQuincey Home, now offers a 
tek! d 


Remedy whereby any one can be cu: qu y an 

painlessly at home. For testimonials and endorse- 
ments from eminent medical men. Send stamp to 
H. HM, KANE, 19 East 14th Street, New York. 


Ww ‘ATERPROOFING PAPER AND VEGE- 
table Tissues..A valuable paper by C.R. A. Wright, 

-K.8., discussing the use of cupro-ammonium solutions 
as an application to paper and vegetable tissues in order 
to render the latter water-proof, rot-proof, and practi- 

cally proof against the uttack of insects, Contained in 
| SCIENTIFIC AMENICAN SUPPLEMENT, No. 444, Price 
|” cents. To be had at this office and from ali news- 


FOREIGN PATENTS. 
Their Cost Reduced, 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
| tions abroad 

CANADA,—The cost of a patent in (anada is even 
less than the cost of a Unite’ States patent, and the 
former includes the Provinces of Ontario, Quebec, New 





; MORPHINE HABIT 








*| Brunswick, Nova Scotia, British Columbia,and Mani- 


toba. 
| The number of our patentees who avai! themselves of 

the cheap and easy method now offered for obtaining 

| patents In Canada is very large, and is steadily increas- 
| ing. 

ENGI.AND.—The new English law, which went inte 
| torce on Jan. ist. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 

>| ane Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sentto every quarter of the globe. A good 
invention is like!y to realize as much for the patentee 
in Kngland as bis United States patent produces for 
him at heme, and the smail cost now renders it possible 
for almost every patentee in this country to secure a pa- 
| tent in Great Britain, where bis rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are a'so obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British Lodia, 
Australia, and the other British Colonies, 

An experience of FORTY years has enabled the 

publishers of THE SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
| have the business of the'r clients promptly and proper. 
ly done and their interescs fuithfully guarded. 

A pamphlet containing a *ynopeis of the patent laws 





| of all countries, Including the cost for each, and othe 


information usefu! to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (0.,, Editors and Proprietors of Tar Scr- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks. in this country or abroad, to cal! at their 
offices. %61 Broadway. Examination of inventions, con- 
gultation, and advice free. inquiries by mai! promptly 
answered. 

Address, MUNN & Co., 
Publishers amd Patent Solicitors, 
Branch (ffi F ae 7th im ferecta on noite om 
oor. = 
hes ice, —»t reets, opposite 
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_ Sddvertisements. 





inside one, ench insertion «- «-- 75 line. 
Rack Page. ench insertion - « - $i. oo a line. 


(About eight words to e line. 


angravings may head advertisements at the same rate 
per line, by measurer-ent, aa the letier press. Adver- 
tisements must be received at pubsication office as early 
as Thursday m morning to ) appear in next issue 





WILLIAMSPORT 
Pony or Panel - 
neral use 
Shops, Box 
and Furniture Man- 


solid forged steel 
hi O pressure 
Has strong 
saat. Will plane from 
to 6 inch thick. 
W euaht, 1,400 Ib. The 
lowest priced first- 
class planer in the 
Williamsport, } 





< 
Rowtry & HERMANCE, 


market. 


AUSTRALIA. Bona fide American Manufacturers 
wishing to be +> sented in these colonies please com- | 
municate with Messrs. imray & Co., Australian Agents, | 
2a Basinghail St., London, FE. C.. and at eee and | 
Melbourne. 


KORTING | UNIVERSAL 
dovs.c use. JNJECTOR 


FOR BOILER FEEDING. 
Operated by one handle. 
WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL SIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 


OFFICES AND WAREROOMS: 









Philada.,i2th & Thompson Sts.| New York, 109 Liberty 
Boston, bi Oliver St. Stree 
Augusta, Ga., 1026 Fenwick St. Denver. Col., 488 Blake | 
San Franc “isco, Cal.,2 Califor-| Street 

nie Street. | Chicago, Lil, 204 Lake St. 





' 


W.JOH 
‘ASBESTOS 
ROOFINC. 


For Factories, Foundries, Warehouses, Raiload Build- 





ings, Bridges, Car Roofs, Steamboat Decks, &c., con- 
sists of strong canvas, combined with an Asbestos / 
coated felt, and a Manila lining, water-prooted and com- 
vressed into a compact, flexible sheet resembling 
eather. it is supplied ready for use in rolls containing 
20 sqaare feet, packed in cases suitable for shipment to 
all parts of the world. It is adapted for steep and flat 
poots in all climates, costs only about half as much 


tin, and can be readily applied by any one. 


Asbestos Roof Coating and Cement for Pre- 
serving and Repairing Reofs. 


ASBESTOS BUILDING FELT. 


This Felt is composed entirely of Asbestos, and is | 
strictly fire-proof. For use under floors, shingles, 
weather-boards, &c. 


Asbestos Boiler Coverings. 
Achoutey Locomotive La 
Asbestos and Hate ‘Woven Felt. 
Asbestos yl Felt. | 
ASBESTOS PISTON-ROD PACKING. 
ASBESTOS WICK PACKING. 
Asbestos Mill-Board and Sheathing. ! 
Asbestos Gaskets, Rings and Washers, Asbestos and 
Reabber Tape and Cloth, Ashestos Cloths, Cord, Twine, 


Yarn, Asbestos Plastic Stove-Lining, Concrete Coating, 
Gasket and Retort Cements, Fire-proof Paints, &e. 


DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE. 


H.W. JOHNS M’PF’C Co., 


Sole Manufacturers, S7 Maiden Lane, New York. 
175 Randolph St.. Chicago. 170 N. 4th St., Philadelphia. 
Billiter House. London. 


PHOTOGRAPHIC OUTFITS 


MICROSCOPES, 
TELESCOPES, 
FIELD-GLASSES, 
MAGIC LANTERNS, 
BAROMETERS, 
THERMOMETERS. 








Scientific American. 
BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 





Users of Check Valves will please note the advantages these Valves Soatis 
over all others. The most important claim is, that as the Jenkins Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the es ie causing a 
uniform wear ofthe Disk until said Disk is completely worn out. | 


tITENEBRINS BROS... 
New Work, Send for Price List“A.” 79 Kilby St., Boston, 








71 John Street, 
Wanted 50,000 Sawyers and | 
Ss AWS Lumbermen to ee | us their * SA Ww S| 
full address for a copy ot Kmerson’s (@" Book | 
of SAWS. We are first to introduce NATUR- 
AL GAS for heating and tempering Saws 
with wonderful effect upon improving their 
quality apa sownbnens, enabling us to reduce 
prices. Addr 4 
s ™ ERSON, SMITH & CO. (Ltd.), 
Beaver Falls, Pa- 











BOOKWALTER ENGINE. 


Compact. Substantial. oe + 
— and easily managed ; 

nteed to work well and give 
full power claimed. Engine and 
Koller complete, including Gov 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost x o Cireulars and semples free. 
Agents wanted, 'T’. , 2 John Street, New York. 














eraor. Fump, tc. at the low! PLANING AND MATCHING MACHINE. 
rice S 
PY HORSE POW BR... $20 0 5 9 
de v 280 00 te 1) 
Gis “ 355 00 4 ; 
° 440 00 =a 
iv Put on cars at Springfield, 0. a8 
JAMES LEFFEL & CO., = & 
Springtieid. Ohio, 3: @ 
or 110 Liberty St., New York. “98! ¢ 
Poe 
‘MODELS Drawings, and Light Machines made. Pa 
4 Agricultara LOTT Is , Hehe nea, Ne Yel i $ 
Spe » A. thaca : 
— rete » Ne **! special Machines for Car Work, and the latest improved 
alee ood Working Machinery of ail kinds. 
PIPE COVERIN' G. 











Fireproof Non-conducting Covesinas for Steam Pipes, 
Botiers, and an aX =e ie in sections thres | 


‘ ong. ppl x. Wabeuses Materials— 
Fiber, ilibog rd’ Pnek ng. and OO 
NSE =t., ¢2- York, 


CHAR Si 


Ther mest successful batabesoee 


Van DOZENS PATER 
LOOSE PULLEY STE 


hly recommended by those who 
have used them for the past two 
years. Prices very reasonab'e. Every 
user of aa v7 Hy — have our 








ORDS ABOUT PATE Fete, 
e t. Stocking, Ww ashington, D. c 








; t free 
VAN Donen & TPT, | Cincinnatl. 0. 


THE 


PUSEY & JONES CO. 


Wilmingten, Delaware. 








BUILDERS OF ALL DESCRIPTION OF 


©. yugmny th MANTA ora. 


‘WORK SHOPS) 





=~ NOTICE to Users of Steam Panes, 
i We have received Sotowing, yee in 














roger to f J of = z r re eis) WITHOUT STEAM POWER 
m Jet Pumps elevatin ne = 
of water more than 50 feet eh higt “~ BY USING OUTFITS OF 
“ L’ANSE, MICH., Feb. "A, 1883. | Barnes’ Patent Foot Powe ome 7 
“VAN DuZEN & TIFT, Cincinnati, O.: machinery can compete with steam) % 


er 


Bs 


Metal and 


power. Seld on trial. 
Tihus- 


woodworkers send for prices. 
trated catalogue free. 
W. F. & Jno. Barnes Co., 
Rockferd, Ill. & 

Address No. 1999 Main St. 


“ Money could not buy the Jet ‘of us 
unless another could be had. 1 would 
not give your No.5“ L.” for» $700 pump, 

ua! distance to raise. 

i . A. Litehfield, — Mich. Slate Co.”’ 
We make Ten Sizes of these Pum Pri $i to 875 
Capacities 100 to 20,000 gallons per hour. rey 4 what 
purpose wanted and send for Catalogue o 
rc de a oO. 





VAN DUZEN & TIF 


SEBASTIAN, MAY a co. ‘s. 
IMPROVED $60 
Sor+w Cutting Lathe. 


for actual work; no 





THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 


Puts Out Fire Instantly. 
See editorial notice in SCIENTIFIC AMERTI- 
CAN of November 22d, 1884. 

Send for circulars. Address 


Harden Hand Grenade Fire Extinguisher (o., 
_. 25 Wabash Ave., Chicago, 


10 Oliver St., Bosto’ 
4 West ees dy New York. 


‘athes for wood or metal. 
bain Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on tria’. 

Catalogues mailed on applica- 
~ § Cation. 

3 187 West Pearl Street, 
ara Ohio. 


SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMPANY, | 
W.H. Forses, W.R. DRIVER, TEN, N. VAIL, 
President. Treasurer. en Munager. 








Drawing Knatrumegte, Eitcsepitent and Chemi- 
Apparatu: 


List and Deeeristious 6 our Ten pO sent FREE 
n application. 


QUEEN & CO. 


934 Chestnut St, 





PATENTS. = 


MESSRS. MUNN & ©O.. in connection with the pub- 
hestion of toe 
amine Improvements. and to att as Solicitors of Patents | 
for Inventors. 

In this line of business they have had forty years 
experience, and now have unequaled facilities for | 
the preparation of Patent Drawings, Specifications. and 
the prowecution of Applications for Patents in the 
United States, Canada. and Foreign Countries. Messrs. 
Munn & ( 0. also attend: 10 the preparation of Caveats, 
Copyrights for Books, Labels, Reiesnes, Assignments, 
and Reports on Infringements of Patents. All business 
intrnsted to them ix done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, ov application, con- 
taining full information about Patents and how to pro. 
cure them; directions concerning Labeis, Copyrights, 
Designs. Patents. Appeals. Reissues, Infringements, a 
signments, Rejected Cases, Hints on the Sale of 
tents, etc. 

We aiso send. free of charje, a Synopsis of Foreign 


Patent Laws. snowing the cost and metnou of securing 
patents in all the principai countries of the worid. 
MUNN & CO., Solicitors of Patents, 
“hel Broadway. ew York. 
BRANCH OFYICE.—Corner FP and th Streets, 
Washington, D. C. ; 


~CIENTIFIC AMERICAN. continue to ex- | its authorized licensees. are 


Alexander Graham lell’s patent my ‘Maren 2 7, 1876, 
owned by this company, covers every form of apparatus 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu ations | 
corresponding to the y words spoken, and which articu'a- 
tions produce simiiar articulate sounds at the receiver. | 
The ommissioner of Patents and the U. *s. Cireuit Court | 
e decided this to be the true | of his claim; 

the validity of the patent has been sustained in the Cir- 
iton final hearingin a contested case,and many in- | 
junctions and final decrees have been obtained on them. | 


ny also owns and controls all the other 
of Bell, Edison, 
saree RUE 








ner, Gray, 


musa 
Working Si Shop 
aoa "diseatly ~y “lub, and foetal yet the aut thorined by R. Bail & ( o.. Woreester, Mass. Send for 


Caebeee 


casa of tne weg eh 

Al telephones 0 ed except from this company, or 
infringements, and the 

makers. sellers, and users will be proceeded against 
Information furnished upon apovlication. 
all communications to the 
| AMERICAN BEL. TELEPHONE © OMEANY, 
95 Milk Street. Boston, Nass 





PAYNE. AUTOMATIC ENCINE 
‘es more same amount 
bs “foel and water than any engine 


THE 












made. and %) per cent more power than ret at. 
engines warranted. All sizes and styles, 2 to 250 Cor | 
power. Send q for prices and catalogue A 4. 


AYNE & 
P.O. Box 1207. 
Or our General Sales Office, 83 Liberty St. & 149 B’way,N.Y. 


‘Portable Storage Batteries 


POCKET SIZES. FULLY EFFICIENT. 
9O Per Cent. of Ourrent Returned. 
SEND FOR CIRCULAR, 


Constant Current Electric Storage Company. 
TREDT. 


So BHESEIMAN S 


Address ag A. ROEBLING’S SONS Mogetactus- 


, Te or 117 Liberty Street, New York 
Rope for conveying power long distances 
Send for ciroalar 
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Se 
st | lllustrr i Oe PRICY CLES 
vonn (cotalogue sent free ---e%4 
THE POPE MFG -Co---/ 
587 WASHINGTON ST. 
BOSTON. MASS. 



















wh. A. HARRIS, 
eee R. L. (Park 8t.), Six minutes’ walk Weat fromstation. 
ginal and Only Builder of the 


HARRIS - “CORLISS ENCINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. ns 

Send for copy Engineer’s and Steam User's 
_Manual. By J.W.HIili, M.E. Price $1.25. 


BARREL, KEG, 
HOGSHEAD, 
Stave Machinery. 


Over 50 varieties 
manufactured by 


E. & B. — 


a! N. 








ROUNDING. _ 


HEAD 


Barnet Le V: Desartgtipa of trial trip of the“ new 
de eparture”™ | otive No. 5,000 (made by Burnham, 
Parry & Co.), from Philadelphia to Jersey City and re- 
turn: Account of s ptween Ztations oing 
and coming. Steaming -t— + ona new locomotive’s 
boiler. Water consumed. Best d made, 81 miles 
| ~d hour. Table of speeds in waihen pas per hour of the fast 
ines in and America. Contained in SCLENTIFi« 
AMERICAN SUPPLEMENT, No. ‘240. Price : 10 cents. To 
had at this office and from all newsdealers. 


ICE MACHINES 


ae Of all sizes, from 
10 Ib, per Hour to 
SO Tons per Day 
Binary Absorption System. 
ECONOMICAL, 
SIMPLE, RELIABLE. 
Send for Circulars. 


Delamater Iron Works, 


16 Cortiandt St., 
NEW YORK, U. 8. A. 


The “Scientific American. 

















THE MOST POPULAR S$ SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, $8.20 a Vear; #1.60 Six Menthe, 


This unrivaled periodical, now in its ferty-first year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popu ar 
sty'e a descriptive record of the most novel. interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 


| ery, Mechanical Works, Engineering in all branches, 


Chemistry, Metallurgy, Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, ete. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for business. It promotes 


| Industry, Progress, Thrift, and Intelligence in every 


community where it circulates. 

The SciENTIFIC AMERICAN should bave a piaee in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 


| reading of THE SCIENTIFIC AMERICAN. 


| 


Terms for the United States and Canada, $8.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 
361 Broadway, New York. 





Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa- 
| rate and distinct publication from THe SCIENTIFIC AM- 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM- 
ERICAN SUPPLEMENT is published weekly, and includes 
a very wide range of contents. It presents the most re- 


| cent papers by eminent writers in all the principal de- 








} 
} 


| 


| 


| partments of Science and the Useful Arts, embracing 


Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archeology. Astronomy. Chemistry, Electricity, 
Light. Heat, Mech J] Engi ing, Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photogr:phy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and One copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Publishers SCTENTIFIC AMERICAN. 


Te Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribders in Great Britain. India, Australia, and all othe» 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SC!\ENTIFIC AMERICAN, one year; $9, gold, 
| for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcestage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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ENEU JOHNSON & 00.'S > 
.. Opp. Duane 8t., N. 
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